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PART L-THE FOREST RESEARCH INSTITUTE. 


CHAPTER I.— GENERAL REVIEW. 


Tlie immediate value of investigations has, as hitherto, received 
special attention. Every effort has been made to keep in close touch 
with Provincial Forest departments. The value of research has long 
been recognised throughout the world and research in subjects connected 
with forestry is of special importance in India where the forests are so 
largely the exclusive property of the State. 

The number of enquiries received continues to increase. With a 
few exceptions the enquiries are of a practical nature and are received 
from all over the world, a fact which shows that the value of the work 
at tliis Institute is widely recognised. 

His Excellency the Viceroy and Lady Linlithgow paid a visit *to the 
Institute during the year and at the end of their visit their Excellencies 
expressed their approval of all they had seen. The Hon’ble Sir James 
Grigg, Finance Member, and Sir Giija Shankar Rajpai, Secretary, 
Education, Health and Lands, also inspected the Institute duiii^ the 
year. > 



Among numerous visitors to the Institute mention must be made 
of Mr. Mellor, Managing Dircclor, Messrs. The Titaghur Paper Mills 
Co., Ltd., who came to ( 
ate being .investigated 
Mokapiska Werrstad 

One 6f the important items of the years wotfc^V^ilfc fdrest .CJchibit/? 
at flip* Agricultural and Industrial E:^bition:J\iil^Tjt‘-^Vicl?ff6‘w.durhig’-.\ 
,#e pold'\veather of 1936-37. The details of thia''exhibit ^hich 
arranged in co-operation with the Forest department oLthe United Prl^ 
vinces arc given in the report of the Utilisation Branq^. , "5 Ar:% 

Another outstanding event of the year was the holding tit 
of the Utilisation Conference in March 1937.* The ConfPrPticc 

... f .“V 



4 days and some very useful business was transacted, not tie least 
important of which were the discussions concerning the future policy 
to be adopted with regard to the timber development campaign. The 
proceedings of the conference and the resolutions passed are now in the 
press. Gentlemen attending the conference were afforded full facilities 
ior seeing the research being carried out at the Institute. 

Sihiadlural Branch. — ^The year under review was a good seed year 
for most of the indigenoirs species under investigation in the Demon- 
stration Area. The monsoon broke comparatively early and continued 
fairly uniformly till September followed by occasional winter shouers. 
The atmosphere was generally damper than the previous year which 
accounts for generally better results under artificial regeneration. Frost 
was less severe than in the preceding years but bad enough to kill back 
most of the young teak. It has become necessary to close the All-India 
teak seed origin experiment after the current year’s observations on 
accoimt of repeated frost damage. 

More up to date methods for ascertaining the best material for seed 
covering in the miseries on the lines of investigations in foreign countries 
have been under experiment. 

Different species of bamboos, Morm alba, Aleurites fordii and A, 
montana have been put out to restock failed teak areas. 

On the statistical side, collectioa of sapwood data for deodar, stem 
and stump analyses of Acacia catechu were carried out and a note was 
written up on the formation of heartwood in deodar. 

The erosion model in the Silvicultural museum has been highly 
appreciated by officers and the pubh’c both here as well as at the Lucknow 
Exhibition. 

Botanical Branch, — The systematic study of the Indian Terminalias 
of the section Pentaptera and of five species of the family Dipterocar- 
paceas of forest importance was completed. Papers on three other Indian 
Terminalias, on a new genus of the Connaraccs, on the second part of 
recently introduced or otherwise imperfectly known plants from the 
UppM Gangetic Plain, on the oil-bearing seeds of the Chakratp, Dehra 
Dtttf and neighbouring Forest divisions, and on Indian plants reputed as 
fish poisodd^ likely to^eld efficient insecticides were also completed. 
The idea'of donser^ng againht change certain well-established botanical 
specific immes of plhhfo of forest importance was supported ara a list 
<qf Such names was submitted through the Imperial Forestry -Ihstitnte; 
Dxford, to a Select Committee on Botanical Nomenclature for considera- 
'tion. largo number of botanical specimens were identified during 
the year for Forest Officers and others in the provinces and advice given 
on technical matters. More than 2,500 Epecunens were incorporated 
Jn the Besearch Institute herbarium bringing up the total number to 
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near the quarter of a million marie. Donations and exchanges with 
other herbaria were continued as usual and suites of specimens sent out 
on loan to specialists engaged in the study of certain plant groups thus 
enhancing the value of our collections. Numerous samples of seed were 
supplied to many indentors in India and elsewhere and several larger 
indents for seed complied with. 

The sal root disease, due to Polyporiis shoreae and other associated 
fungi, was studied and an examination of specimens of the root rot and 
of cultural studies of the fungi was conducted. The roots of a nmnber 
of local forest trees were examined in connection with the mycorrhizal 
investigation and mycorrhizal fungi were detected on sal and Quercus 
incana. Further progress was made in connection with the studies of 
the wood-rotting properties and pathogenic behaviour of fungi occurring 
on deciduous and coniferous trees. Inoculations on Pinvs excelsa and 
Cedrus deodara with Trametes pini and Pomes annosu’t respectively 
showed signs of infection. Toxicity tests of certain wood preservatives 
were taken up and a beginning made Avith ‘ Ascu ’ pre.servative. Much 
progress has been achieved in the investigations relating to the life- 
history of various coniferous rusts in connection with which a large 
number of inoculation experiments were conducted and the biology 
of some of the stem and needle rusts of conifers have been worked out. 
Inoculation experiments made in connection with the investigations 
on Balbergia latifoUa canker fungus gave negative results. A large 
number of specimens of Polyporacem and species of Armillaria were 
incorporated in the Mycological herbarium which has also been enriched 
by the addition of several new and unrecorded rust specimens. Tours 
were made by the' Mycologist in the Chakrata Forest division where 
valuable collections of fungi were made. 

Entomological Branch. — ^An important part of the year’s work was 
the study of the parasites of defoliators ; especially of the defoliators 
of teak, sisBoo and mulberry with a view to their multiplication and use 
in the biological control of these defoliators. This is the most important 
activity of the Entomological branch and it is hoped that practical results 
to forestry will be obtained from this work. 

In continuation of the policy of publishing, 'tM+hccumtuIation 
of infonn^ion available in our research files, a ^FdrestMJecorH'iQn 
“ The Bidiogy of Bostrychidae ” was published, thia.sumnSriscs all $hat 
is known'of the Indian species of the familyl' • , . .Vr: =‘ 

In systwatic entomology steady progress has'hlioi made/ over 700 
species having been added to the reference collection. Special attention^ 
has been given to the weakest spot in systematics, the identification of 
immature stages, and several families of coleoptera were studied in ‘dptail. 
Much preliminary work has been done with lepidopterous larvae with 
the object of publishing the results in due course. 
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Vttliiaiion limncli . — Tlierc nro several important features worthy of 
hpeoinl mention durinc the year under review. In the first place, the 
new Timber Be\ elopinent Section was in.ingurated at the commence- 
ment of the year. Tiii“i Section started its career by the Officer in Clinrgc, 
Mr. S. Kamesam. making a lour to nil province® in India, with a view to 
finding out the bc'-t means of developing the timber lesources of the 
country and collecting information on the output and sires of the com- 
mcreial woods available in the Provinces, and possible new markets for 
these woods. On his return, ilr. Knme*.am proceeded to write up and 
issue a series of booklets on a variety of subjects connected with the 
utili'-ation of timber. Some 12 or more of these booklets have aheady 
been published and n idely distiibntcd. 

On April 1st, ]0;17. the Timber Development Section was transferred 
to the Central Oflicc under the direct control of the President of the Forest 
Kesearcli Institute. 

Another import iiit pail of the year’s work was that in connection 
with the Agticullnral and Industrial E.vhiliition held at Lucknow during 
the cold weather of 1030-37, At a veiy late date it was decided that 
the Forest Kcseaielt Institute should eo-operite with t!ic United Pio- 
viiices Foicst Dejiartineiit in staging a comprehensive cvhibit consisting 
of an all-wood treated timber house of eaithtiuako-proof design, together 
with display.' of furniture of Indian woods and other c.\hil)its illiislrating 
the work of tlie Fou'st Uepaitmcnt and the Forest Pesenreh Institute. 
In addition to the above, the Institute derided to erect two treated wood 
bridges (one being of IS ft. span) ns demonstrations of the possibilities 
of treated wood for such purposes. As time was very limited, the 
lesources of the llrnneh were strained to the utmost in order to have tlie 
exhibits ready on the opening day, but it is .satisfactory to report that 
the Forestry Court, including the treated timber bou®c (which was of a 
two-storied design with 8 rooms), was one of the very few exhibits in 
the Exhibition wliidi were ready on the opening day, when U. E. The 
Covernor of the Unit<'d Provinces made a per'Onal tour of inspoctioT> 
through the house. -U a later date, H. K. The Viceroy al'O visited the 
house and both Tbcir Extellcneies expicssed their .ipi>recintion of this 
iipvil exhibit. •. Tlij' Forest Heseaich Institute was awarded a Hold Jledal 
fo^^lieir cjdubit and Mr. Kamesnm received a Gold Medal for his work 
dn'Ascu' ' '.-c 

In tlic'olliei Sections, eonbider.ible piogrcss was made on paper pulp 
and seasoning. Tin' "Paper Pulp Section was especially active during 
,tlie year. This was the first year in whicli the Indian paper mills sub's* 
.cribed towards the expenses of the Section, and it is satisfactory to be 
.’able to report that considerable progicss was made on the problems 
, which were allotted to the Foicst Jtesearch Institute by the Indian Paper 
Makers’ Association, The investigations on the disintegration of bamboos 



ftnd that on Indian and fomgn china clays were conapicted. The next 
investigation on the progi'amme, namely the causes and prevention of 
discolouration in papers, was also started and is now well imdcr way. 
Some very encouraging experiments were also carried out on the manu- 
facture of liraft paper from bamboos, and the wood-pulp grinder for 
investigating the possibilities of manufacturing mechanical pulp from 
wood was installed towards the close of the year. 

Another* important investigation started by this Section was in connec- 
tion with the suitability or otherwise of bagasse (crushed sugarcane) 
for making fibre boards for insulation and constructional purpose. A 
special grant was given by the Imperial Council of Agricultural Research 
to the Forest Research Institute to be used solely for this purpose. 

The Seasoning Section was active in testing out the new furnace kiln 
and the oscillating process of lain seasoning devised by Dr. Kapim The 
laboratories of this Section have also been busy, and the evolution of 
a new type of cheap electric moisture metre was one result of their 
labours. Orders for more than a dozen of these metres were received 
immediately and arrangements were made for their manufacture loeall}' 
at Dehra Dun. 


The Timber Testing Section was fully occupied on routine testing 
and on special enquiries relating to such subjects as pole tests, the prepara- 
tion of test pieces for aircraft purposes and the grading rules for teak 
squares. 


The Wood Technologist, was, as usual, kept biusy with numerous 
special enquiries and the routine work of timber identification and 
examinations for fungus. 

The Woodworking and Veneer Sections worked at high pressure 
thioughout the best part of the year, firstly in connection with the making 
and erection of the demonstration house, furniture, and bridges at the 
Lucknow Exhibitiou, and later trying to clear off the large accumula- 
tion of arrears of work which had piled up wliile the Exliibition work 
was in hand. Progress luis been made towards interesting Indian 
commerce in the manufacture of high class hardiyood ycneeis and it is.- 
hoped that such veneers will soon be available' ip ^ Jjafu; Hardwood 
veneers (jf several Indian timbers are now on tl^c’ E^fOpfeAn mSrlvot.-^^ 
Durinjg the year there was a boom in Malabij^'psowood'e.sj)eoi?Hp in'''* 
logs of a purjile colour and very high prices were dbtaincdi'/f'SoWe squares 
of U.' P. Indian laurel {Tcminalm tomentom) wch»- obtained to ’see what 
*use could be made of this timber. 

The activities of the Minor Forest Products Section had to be greaw 
reduced during the year. Ncvcithclcss a considerable number "of 
enquiries were dealt with and the cultivation of drug plants in the minor 
forest products garden was extended. A large number of enquiries 
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\rcro received for scale drawings of tlic F.R.I. Portable Charcoal Kiln, 
and 34 sets of drawings were sent out in this connection. 

The Utilisation Officer toured on the North 'Western Railway with 
the Inspector General of Forests, the Sleeper Control Officer, Northern 
Group, and the Timber Advisory Officer, in connection with the splitting 
of sleepers treated with water solutions. On this tour, many thousands 
of sleepers nere examined in several different sections of the lino, and a 
report on the whole subject was later published for departmental use. 
The Utilisation Officer also attended the Sleeper Pool Committee meeting 
at Delhi in November 193G, and went twice to Luclcnow in connection 
with the Forest Department’s activities at the Lucknow Exhibition. 

Chemical Branch . — It nas reported last year that the study of Tilex 
mrjundo and F. pcduneiilaris had been taken up with a \’iew to discovering 
the active principles responsible for the medicinal properties attributed 
to these plants in the Indian byttem of medicine. Vitex pcdmcularis, 
for instance, is a well knomi remedy for black water fever wMch is 
becoming more widely aclmowlcdged by the medical profession. Our 
investigations have shown that it contains a qlucosidc and an alkaloid, 
the identity of which has not yet been established. From V, vegundo, 
on the other hand, has been isolated a glncoside. constituents of which 
arc glucose, parnhydioxy-bonroic acid and an unidentified substance. 
To parahydroxy-bensjoic acid may be attributed the antifebrile pro- 
perties of this drug. 

Of fish poisons under investigations the discovery of rotenonc 
in Millctlia pachgearpa is interesting and important. 

The study of the indigenous sources of lauric acid, which lias been 
mentioned in prenous reports, has now been extended to Litsaa chinenm, 
the fat of which contains 93 per cent, of irilaurin. Another oil that 
has been investigated during the year is from the seeds of Ximctiia 
americana. The discovery of a new fatty acid which, we have desig- 
nated as Ximenic acid is of interest. 

Under the heading of essential oils has been mentioned the pleasant 
smelling oil from Osyris tenuifolia which grows in East Africa. The 
oil is very similar in odour to sandalwood oil but the chemical investi- 
gation indicates that the quantity of santalol is very deficient compared 
to Indian sandal oil. ^e odour in this case is probably due to the related 
alcohols, the identity of which has not yet been established. 
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CHAPTER n. -SILVICULTURE BRANCH. 

I. Experimental Silviculture. 

(i) NaTOSAL BSaENERATION. 

The study of annual seed production and fertility of individual 
Anoffcissus latifolia trees (Expt, No. 44) was continued for the 9th year. 
All the trees produced s good crop of seed. Germination per cent, for 
the seed collected ranged from 0 to *07. 

Seed crops from individual trees of Shorea rohusta, Tectona grandis, 
Pirns longifolia and Tennimlia lomentosa were also observed and 
recorded. It was a good seed year for the first three species although 
much of the sal seed was blown away by wind before collection. 
Practically no Teminalia tomentosa tree under obscrx'ation produced 
any seed. 


(ii) iKVESTIQA'nONS OH SEEDS. 

(o) Seed weighments and gemination feste.-— During the year under 
report 126 weighments were made including 9 new species, and germi- 
nation tests for 105 8pecip.s were carried out. Some of their data were 
incorporated in the revised Forest Bulletin No. 41, which is now being 
issued as an Indian Forest Record, Silviculture Series, Vol. II, No. 5. 

(6) Seed storage. — The follo'wing results of germination tests with 
seed stored for different periods in (i) scaled tins and (ii) gunny bags 
were obtained. 
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Similar storage tests have been commenced during the year for Acacia 
arabica, Monts alba and Swietenia macrophylh. 

(iii) Tnvestiqatiok on seedlings. 

The morphological seedling studies as reproduced in Troup’s Silvicul- 
ture of Indian Trees were completed for the following 11 species : — 

CuUenia exccha, Diospyros iomentosa, Denis robusta, Ficus glomcrata, 
LopJiopelalvm fimhriaium, Olax scandens, Olea cuspidata, Pheebe 
Jiaincsiana, Pinus caribaea, Stcrcospmmm xylocarpum, and 
Yitex pcduncuhris. Sketches of the following four other species 
were also partly drawn : — Ahingia exccha, Cynomclra polyandra, 
Dichopsis polyantJia, and IcJinocarptts assamicus. 

(iv) Investigations on tubes and chops. 

(а) Seasonal course of height growth. — ^The investigation was con- 
tinued for 13 common Indian species, — weekly or periodical measure- 
ments bemg taken throughout the year. 

(б) Phetiological data. — Observations were recorded on 13 common 
species. Collaboration with the Provincial Silviculturists was continued. 
Their data arc being analysed with a vieiv to issuing a note on the subject. 

(c) Inheritance of individual characters. — Two more experimental 
plots of reputed figured and unfigmred Terminalia crenvlata plants have 
been added to the two existing ones. Pinus hngifolia plots, raised for 
determining whether high resin yielding capacity is a hereditary 
character, were maintained. 

(d) Jnhcritancc of climatic facial characters, — Tlie All-India teak seed 

origin experiments dealing with 11 origins were maintained. Every 
plant was again fro.stcd to the ground, and it has been decided to dis- 
continue this set of plots at the end of 1937, after recording morphological 
differences between the plants of the different origins. Differences in 
appearance of bark and colour of foliage between Burma and local origins 
of Acacia catechu reported in previous years persisted throughout the 
year under report. ^ 

(e) Inheritance of physiological race charac,tcrs,—%vc small planta- 
tions of different forms of Buka and Schkichcra trijuga raised for examin- 
ation for lac culture were more or less fiustcd again this year. As it 
has since been reported from Kanchi that it ivould not be possible to 
raise lac at Debra Dun, morphological differences will only be studied. 

(/) Soil quality class indicators. — ^The ecological quadrats in planta- 
tions of different important species in the Demonstration Area were 
maintained and mapping done ns usual. 
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[g) Oongtslim in hamhoo dumps, — ^Two different treatments namely 
topping and stripping of new culms were applied to selected clumps of 
Dendrocahmus slriclus early in the cold weather to determine the effect 
on congestion of the clumps. Those treatments are intended to simulate, 
under control, damage by elephants. It is too early yet to draw any 
conclusions, 

(i) Root compdilion. — ^Experiments on the following species are in 
progress : — 

Shorea robusta.—{a) The experiment was laid out in 1933. The 
figiures for 1933-34 were analysed and the difference in diameters 
between two treatments, riz., control and elimination of root 
competition indicated a significant increase in diameter growth 
in the plots where root competition was eliminated. Subse- 
quent measurements arc being analysed at the Statistieal 
Laboratory, Calcutta, by up to date methods. 

(b) Line sowings of sal were done at right angles to the East to 
West edge of a crop of big sal poles in 1933. The lines were 
6 feet apart, and were sown thinly and thiolcly alternately, 
to study the effect of competition between seedlings them- 
selves. .Mtcrnatc paira of lines have been trenched 
annually to a depth of 18* cutting through all roots from the 
adjoining wood. D<ata are under computation. 

Pinvs longifolia. — Same ns sal (a) above. The data have not been 
worked out yet. 

Gedreh toona. — Comparable pairs of young plants growing under 
the same conditions were selected in 1930. The root competi- 
tion from the surrounding growth was eliminated by trenching 
all round one of the plants in each pair and isolating them by 
galvanised iron. 

Phaibe hnccohla . — ^As Ccdrela toona above. 

Holoptdea integrifolia. — Same ns Ccdrela and Phabc above except 
that this has been trenched in sets of three plants. 

Results. — ^No significant differences in growth were observed in the 
case of Cedrda toona and Holoplclea integrifolia. The Plusbe 
measurements were upset by insect attack, 

(i) Thinnings in young plantations. — ^The five sets of experiments in 
replicated series in the younger Phius longifolia plantations in the 
Demonstration Area were maintained. The factors under investigation 
are (i) comparison of different grades and methods of thinning (C-grade, 
D-grade and “ free thinnings ”), (ii) to compare the effects of different 
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dates of first thinning, (iii) comparison of the effects of different early 
espacement on growth and form, (iv) comparison of thinnings to different 
fbeed numbers of stems per acre, and (v) comparison of different thinning 
cycles. It is too early to report any results so far. 

(j) Pruning versus natural cleaning. — Two investigations in Shorea 
robusta and Pinus Irmgifolia crops to compare the effects of pruning versus 
natural cleaning on growth and timber quality are in progress. 

(ft) Tioist in Pinus longifolia. — ^The experiments of (o) attempting 
to induce twist and (b) studying the heredity of twist in Pinus longifolia 
are being continued. Plants raised from X-rayed seed are progressing 
and will soon be large enough for observation of twist. 

(1) Controlled burning. — ^An experiment is in progress to determine 
the effects of early burning in young Pinus longifolia plantations. 


(v) Abtifioial Regeneration. 

Weather conditions affecting the results obtained were as follows : — 

The 1936 monsoon arrived rather late, the first showers falling on the 
2nd July. Rains were, however, regular up to the 3rd week of September. 
Then followed a dry period and there %va8 practically no rain up to the 
beginning of Februaiy 1936. 

The 1936 monsoon broke much earlier than usual, in the begmning 
of June, and continued up to the end of September. Thus the plants 
had a much longer rainy period than usual. Tlierc were copious winter 
rains also in December when the winter stump planting was done. Frost 
occurred, as usual after the winter rains, but was not as severe as in the 
last few years. On the whole it was a damp year. ■ 

(o) Line smoings. — ^The following species were tried in the open as 
well as in shade during 1936 : — 

Albizzia stipulata, Boswcllia serrata, Cordia mysa, Eugenia jamho- 
lana, Kydia calycina, Ijannea grandis, Morus alba, Steielaiia 
macrophylla and Terminalia myriocarpa ; of , these i?. serrata and 
T. myriocarpa failed ; the others did' well. Plants W’era more 
or less affected by frost, especially those of S. macrophylla. 

(6) Rains entire planting in the open. — Tlie following species were 
tried in 1936. The survival per cent, at the end of the year is given 
in brackets. The plants have not yet been through a hot weather. 
Cedrela toma (74^), Holoplclea intcgrifolia (78), Lagerstraimia parviflora 
(66), Mortis alba (82), Machilus gamblci (96), Swielenia macregfhylla (6) 
and Terminalia citrina (96), 
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For the species planted in 1936, the following arc the survival per 
cent, at the end of the Ist and 2nd growing seasons respectively. BomSl- 
lia serrata (8-0), GedreU toona (61-olosed), Oordia myxa (84.-58), Diaspyros 
tamentosa (78-56), and Terminalia panicuhta (56-36). Casualties in 
the first two species were mainly during the hot weather. 

(c) Bains entire planting in cleaned lines under shade. — The following 
species were planted in 1936,— the survival per cent, at the end of the 
year being given in brackets. 

Cedrela toona (69), Holoptdea integrifolia (59), Lagershamia paivi- 
pira (11), Lophopetalum fimhriatum (99), Morus alba (82). 
Machilus gamblei (98), Swietenia macrophylla (62), and lenni- 
nalia eitrina (92). 

As regards the species tried in 1935 the following are the sutvival 
percentages at the end of the first and second grownng seasons.respec- 
tively : — 

Cedrela toona (68-46), Cordia myxa (98-98), Cryptomeria japonica 
(33-29), Diospyios tonientosa (80-68), Terminalia paniculala 
(62-52) and BosweUia serrata (0). The last species died on 
account of heavy rains and drip soon after planting. 

(d) Winter enlire planting in the open and under shade. — Of the species 
planted out during February 1936 only Terminalia chebula survived 
in the open 66 per cent, at the end of the first season. The other two 
species Pterospermum acerifolium and Bosuellia seirata died during the 
hot weather of that year. 

The following species were put out during February 1937 : — 

AntJiacephalus eadamba, Eugenia grandis and Morus alba. 

(e) Winter slump planting in the open and in cleared lines. — At the 
end of the 1st growing season, the survival percentages for Acacia catechu, 
Prosopis juliflora, Stereospeimum suaveolens and Terminalia tamentosa 
tried in 1936, were 26, 34, 98 and 64 in the open. 

The following species were planted during 1936-37 cold weather: — 

Acacia modesla. Cassia siamea, Hovenia dulcis, Litsaia polyantha, 
Mallotus philippinensis, Swietenia macrophylla and Terminalia 
paniculala. ^ 

(f) dlains slump planting in the open, — The species put out in 1935 

are mentioned below with their survival percentages at the end of the 
1st and 2nd seasons respectively : — * 

BosweUia serrata (38-48), Bauhinia purpurea (96-94), Grevillea 
robusta (92-76), Lagerstraemia Jlos-reginae (100-97), Juglans 
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regia (96-closed), Prosopis spicigem (90-64), Pongamia glabra 
(100-80), Tennimlia chebula (100-22), Terminalia myriocarpa 
(12-cloBed), and T. arjuna (4-closed). Of tliesc Juglans regia 
died of frosf; and Mibscqncnt dronghl, and Terminalia myrio- 
carpa of frost alone. 

With the species tried in 1936 the following results were obtained 
at the end of the year, the figure.^ in brackets giving the survival per 
cent.: — 

Cassia siamea (1001, Cedrela australis (lOO), Cardiff myxa (100), 
Hovenia duleis (44), Lagerstramia parvifiora (98), Prosopis 
spicigera (99), Plerospermutn acerifolium (100), and Terminalia 
paniciilata (98). 

(g) Rains stump planting under shade. — The species put out in 1936 
showed the following survival percentages at the end of the 1st and 2nd 
seasons respectively : — 

Bauhinia purpurea (70-68), Grevillea robusta (66-36), Lagerstreemia 
Jlos-reginae (100-98), and Pongamia glabra (98-44). Experiments with 
other species mentioned in the Inst year’s report were closed down as 
the plants had either died in the 1935-36 frost or in the subsequent dry 
weother. The following species were tried in 1936, their survival per 
cent, at the end of the season being given in brackets : — 

Cassia siamea (68), Cordia myxa (98), Eugenia grandis (66), E, oper- 
culata (99), Hovenia duleis (70), Lagerslraania parvifiora (96), 
Pterospermum acerifolium (98), Soymida febrifuga (20), Termi- 
nalia paniciilata (80), and T, tomentosa (88). 

(A) Storage of stumps before planting. — ^The 1936 experiments 
with Acacia catechu and Eugenia jambdana stored in moist sacldng under 
thatch shelter for 0, 4, 7, 10 and 13 days shewed the following results 
at the end of the 2nd growing season : — 

Acacia catechu . — The sur^’ivnl percentages were 66, 46, 32, 20, and 
22,. with corrc-spCnding average heights of 40‘6'’, 37*9*, 36*8'', 
39-6' and 29-6'. 

Eugenia jambolana.—Thc survival percentages were 68, 90, 86, 80, 
and'80 with corresponding average heights of lO-O", 10-4', ll’d", 
10>7'and lO-S". 

In 1936, Cedrela loona and Terminalia tomentosa were tried under 
similar conations. 

Cedrela toona. — 260 stumps of different diameters prepared on 14th 
Juno 1936 were planted out in comparable sets of 60 stumps after storage 

B 
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up to 13 days in Uioist Bnclcing under tlmlcli slieltor. Rnin wnsrntlici 
irregular up to 20tli Juno 1030 but was rontinuoua tbcrcofter. At the 
ond of the growing B''nson the Burvivnl percentages were 98, 100, 90, 
100, and 91 with corresponding average heights of 10‘3”, 11*5*, 13‘2', 
12-0*, and H’r)' foi stiuni)!, stored for 0, 4, 7, 10 and 13 days respect- 
ively. 

Ttminnlia lometUo^a. — The nunihei of stumps and the initial treat- 
ment were the same ns for Cc4lrcht fooiia hut the date of preparing the 
stumps was 22iul .Iniu 1930. .At the end of the year the survival per- 
centages were 70, 7S. 08, 72 and OS with eorrespontling nverege heights 
of 6*G', 8-2*, 7*1', 7-1' and 8-0* foi stumps stored for 0, 4, 7, 10 and 13 
dny.s respectively. Itnins were continuous up to the end of the month. 

(i) JHarly phutinp of Uump!> irithout irrigntion.— The fortnightly 
planting of 2.1 Jea-'in oilceJni stumps was started from lOlh .lamiary 1930 
in the open and <ontinu<‘d up to 11th .lum* 1930. The survival percent- 
ages were 8,8, 8, 30, 12, 12. 0. 0, 12, 70, 100, and HS with correspond- 
ing avemgc heights of 32-0', 38‘5', 31-0', 21-1', 31-7', 32-7', 0,0, 21-7', 
2.3'9’, 27’3’' and 19-9' for rets 1 to 12 respectively. Some occasional 
showers durinc the hot w cathcr aecount for the varying results. The 
driest month was .Vpiil and planting during this month was a complete 
failure. Planting done just before or at the break of the monsoon gave 
the best results. 

(j) Compnrico)} of mrsrry florl and natural seedlings. — The 193.1 
experiment with J'uginia jan,bohntt "howed .snnivnl percentages of 70 
for nursery and CS for forest plants with heights 10'3' and S-O" respect- 
ively at tli»' end of the 2nd season as ng.rinst the survival percentage 
of 90 and average height of 7'C' in the first ye.sr for both the sets. 
Eugenia jamholana was again repeated in 1930 and the survival percent- 
ages at the end of the year were 98 and CS for nursery and forest plants 
respectively with no ‘•ignificanl difference in their heights. It appears 
from the above that, if transplanted, forest plants sniTcr by comparison 
with plants raised in the nurserv. 

(fc) Comparison of nursery and forest slumjfs. — Bauhinia variegata 
planted in 1935 shewed the survival per cent, of 98 for nursery grown 
stumps and 80 for forest stumps, their average heights being 23*2' and 
19-5' respectively at the end of the 2nd season. 

The experiment was lepcated with Bauhinia variegata and Eugenia 
jamholana in 1939. The survival percent, of U. variegata was 100 for 
nursery^ stumps and 91 for forest stumps with average heights of 13'7'’ 
and 7-G respccti\cly at the end of the year. Eugenia jamholana .shewed 
a survival per cent, of 100 for nursery stumps and 98 for forest stumps 
with average heights of 5'3' and O’!' rcspcctiv ely attlic end of the season. 
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{J) Oomparison of sowing, transplanting and stumjnng . — ^The species 
tried from 1934 to date and tlie results obtained are summarised 
below: — 
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(w) Araucaria plantations . — ^The A. cunninghamii plantation is 
continuing well and has reached a maximum height of 12'“6' at tho 
end of C ;)’caT8, 
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llhis year 10 baskets of artificial farmyard manure seemed to have 
given the best results so far ; and the green manuring of Crololaria juncea 
was decidedly better than that of Oaasia tora and Lucerne. 

(c) Best material for seed covering in mtrsenj (Experiment No. 92). — 
With a view to study what easily available matciialismost cfiicacious 
as regards quickness and uniformity of germination of different typos 
of seeds, the following were used : — 

Materials — 

A. Well washed coarse sand. 

B. Sifted leaf litter. 

0. Artificial farmyard manure. 

D, Sifted nursery soil (control). 

Seeds— 

1. Cedrdatoona. 

2. Terminalia atjuna. 

Sowing was^done on 10th Juno 1936 for No. 1 and 13th May 1936 
for No. 2. 

Technique — 

The seed covering materials wore laid in replicated plots. For 
Oedrela loom A, B, C coverings were J", and thick respect* 
ively and D, It times the seed thickness ; but, for Terminalia 
arjuna all the coverings were J' thick. Oedrela toona wos 
uniformly sown in lines using equal quantities of seed whereas 
seeds of T, arjuna were counted and equal numbers used in each 
unit. The experiment was combined with shading so that 4 
of the beds were shaded and 4 unshaded using a latin square 
layout. 

Results . — The following results were obtained up to the end of the 
year 

Terminalia arjuna . — Germination per cent, was better in the 
imshadcd beds on the Avhole, but sifted leaf litter in the shaded set gave 
the best results. There was, however, very little difference in the germi* 
nation per cent, obtained \vith the different coverings as is to be expected 
with a large seed. Height growth by the following cold weather was 
better in the unshaded beds, and especially so in the case of B (leaf litter 
covering) and C (artificial farmyard manure). 

Oedrela toona . — Germiuation was uniform and development better 
in the shaded beds. Coarse sand gave the best results in the open and 
leaf litter in the shade. Survivals wore very definitely hotter (2 to 4 
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times as many) in the shade than in the open. Coarse sand gave the 
best survivals and ordinary nursery soil next best in both shade and 
open. Height growth at the end of the year was more or less the 
same for all coverings with or without shade. 

The experiment is being repeated, 

(vii) Miscellaneous. 

A small plantation of Broussonclia papyrifera and one of Hotenia 
duhis have been raised in the Experimental garden, — ^thc iaimet for 
testing for paper pulp and the latter for studying the natural cleaning 
of branches and straightness of the bole under plantation conditions. 

(viii) Reclamation and Apforestation. 

(а) Miscellaneous Wot king Ghde. — Compartments svith Teclona 
grandis which have failed on account of frost year after year are being re- 
afforested with Acacia catechu, Bambusa polymorplm, Cedrela toona, 
Dendrocalamus stiictus, D. lotigispathis and Moms alba, and up till now 
14 such compartments have been completed. All these are found to 
be frost hardy in this locality, especially the last named species. 

Dendrocalamus strictus was sown in lines supplemented by planting of 
nursery plants pruned at 2 ft. length of the stems. D. hngispathis was 
transplanted at 10' X 10' from the nmseries, stems having been pruned 
at a height of 2 ft. as in the case of D. strictus. Bambusa polymorpha 
was sown in lines. Germination was excellent and plants at the end 
of rains were up to 1 ft. in height. 

The rosewood plantation in two adjoining compartments has been 
regularly pruned. This forms a small compact promising block of rose- 
wood. 

Plants of Aleurites fordii and A. montana have been raised success- 
fully in a small taungya plot in one of the cleared compartments. Pre- 
liminary trials with Pinus canbaea by transplanting 3 months old seed- 
lings were not successful chiefly owing to damping off during the rains. 
A 16-acre plot, now under taungya crops, wiU be stocked with Pmus 
longifolia in 1937 rains to raise crops for an extensive replicated set 
of thinning experiments. Five more compartments have been leased 
out for taungya cultivation and will be used for further trials with new 
species. 

(б) Sed Working Circle. — Mixed hne sowings of Dalbergia sissoo, 
Dodonea viscosa and Bauhinia spp. were made in compartments where 
young sal was suffering from frost, the main idea being to cover the 
ground with quick growing frost hardy species so that these might 
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afford the existing sal protection in the future. Frost occurred this 
year as usual, but damage was limited to small and unprotected plants 
only, 

(c) Chir {Pirns lontjifolia) Worlcing Circle . — Blanlis in the com- 
partments with Naiiii Tal origin and in the plot in front of the Branch 
officers’ bimgalows (Nos. 14-16) were filled in with fresh sowings. The 
latter is well stocked now. The * tin planting ’ method of South Africa 
wn.s also tried here. Kerosene tins were cut in halves and these were 
filled with proper media placed on a platform, and chir gromi in them. 
The plants were shaded and watered ■with a fine rose. IVhcn seedlings 
were sufficientlj' big the tins were taken to the planting site and planting 
done direct or with cakes of earth. The results so far are encouraging, 
gi'ving 97 per cent, survivals at the end of the year. 

A G-grade thinning was done in some of the earliest plantations and 
a mechanical thinning with a 6' stick-gauge was tried in one of these 
compartments, resulting in a fairly even espacement of 9'x9' on the 
average, A number of compnitments are under thinning research 
experiments in this cii'clc. 

n. Statistical Section. 

(i) Yiem) tabi.Es, 

The total number of sample plot files maintained during the year 
is 1656, which shows an increase of 119 plots over last year’s figures. 
Out of these, 19 sample plots were received from Hyderabad division 
(Sind) and the rest were shared by nil other provinces, including Kashmir 
State. 

Out of a total number of 309 sample plot files received for routine 
compulations from different provinces only 240 were computed during 
the year. 

Sapwood measurements were taken on 474 deodar trees in Lower 
Bashalir division. The results have been computed and written up 
for publication. Five deodar sample plots in Simla (now Lower Bashahr) 
division were remeasured and computed and 17 comparative thinning 
sample plots in Shorea rohusla crops were laid out by the Forest Hcsearch 
Institute in Dehra Dun division. 

Some sapwood data of sal were receivedfrom the United Provinces 
and analj'scd but the results were not found suitable for publication. 

Two statistical field parlies were sent to the Terai and Bhabar Estate 
division for collecting the khair {Acacia calecht) data on stump and 
stem analyses, and the Computation has been completed. 
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(ii) MisceiiLansous. 

A note on the Formation of heartwood in Deodar -n-as prepared by 
the Statistical Assistant Silvicnltnxist and submitted for publication. 
Some tests on the precision of the standard sample plot method of 
determining basal area, height and volume per acre by means of sample 
trees were made by measuring up clear-felled plots. The results were 
published in the Indian Forester of January 1937, and showed that 
the standard method gives results that are generally accurate within 
±6 per cent, if reasonable care is taken in the selection of sample trees. 

nL AGscellaneous. 

(i) Pdbucationb. 

A Manual of Indian Silviculture, Part T, was written by Mr. H. 6. 
Champion and is now in the press. 

» 

(ii) Photographic SKcnoN. 

Due to the ever increasing demand for photos and slides, etc., by 
the provinces including exhibition authorities, and to changes of photo- 
graphers who have been always in the temporary establishment, heavy 
arrears of work have accumulated in the photo section, although every 
efiort is being made to reduce arrears as much as possible mth the present 
limited stafi. 


The routine work carried out compares with previous years as 
follows 
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27 


Of the new negatives 28 were the photos taken by Mr. Cliampion in 
Almora, etc., and 130 were photos taken by the Silviculturist during 
his tours, in Bengal, the Punjab and the Central Provinces. 

398 photos were taken in the Timber Testing Section and 261 were 
taken for different Branches and Sections of the Institute. 

89 negatives from the Silviculturist, U. P., and two negatives from 
Mr. Pring, Punjab, were received and added to the collection. 
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!the total number of prints in the general series comes to d,798 and 
in the specifio series 4,629, against 3,529 and 4,341 respectively for the 
last year. 

1,278 prints were prepared for different provinces and states and 164 
were made for reproduction in various publications. 

66 lantern slides wore prepared and added to the Forest Research 
Institute collection. 

17 Stereo photographs were added daring the year bringing the total 
up to 108. 


(iii) Records. 

Large arrears have been cleared off this year by appointing a tem- 
porary extra t 3 'pist in the ledger section. All English periodicals have 
been ledgered up to date, bnt the foreign periodicals are still 6 months 
in arrears. Much of the ledgering has been done by titles only, due 
to the lack of time and staff. 

Abstracts of all Indian forest literature were prepared as usual for 
five agencies in India and abroad. 

46 new books and working plans were added to the library during 
the year bringing the total to 719 with 646 bound volumes of periodicals. 
A list of additions with brief abstracts was circulated to provinces as 
usual. 

There are 1,277 specific and 470 general ledger files out of which 
42 new specific and 24 new general files were added to the collection 
during the year under report. 

(iv) Working Plans, 

Notes were written on the Jhansi, Damoh (Central Provinces) and 
Northern Shan States plans and the suggestions made thereon have 
been generally adopted in the plans. 

(v) Museum. 

Progress in the Museum was limited owing to the absence of the 
Museum Artist for two long periods, namely for about one month when 
his services were lent to the Punjab for inoparing an erosion model 
for agricultural shows and for four mouths wlien ho erected and demons- 
trated a model to illustrate ‘erosion of denuded areas by rainfall at the 
Luclmow Industrial and Agricultural Exhibition. The erosion model 
in the Silvicultural Museum at the Forest Research Institute was dis- 
mantled for this purpose, but a duplicate travelling model is now being 
made. 



Xhe model to illustiatc the influence of local climate on vegetation, 
the phenomena of altitudinal zonation, succession and ictrogiession, 
and the effects of site and soil is about half finished. Some improve- 
ments have also been made to the earlier models. 

(vi) Staff. 

Mr. H. 6. Champion, the late Silviculturiat, toured in Eumaon and 
Chakrata during the hot iveather of 1936. He reverted to his province 
and was succeeded by Mr. M. V. Laurie on the 6th October 1936. Mr. 
Laurie was on tour in Bengal, the Central Provinces and the Punjab 
during the year. 

The President wishes to record his appreciation of Mr. Champion’s 
services to Indian silviculture during his long service at the Institute. 

(vii) Visiting Fobest Ofeicebs. 

According to the scheme for a Research Demonstration course several 
forest officers visited the branch to discuss their local silvicultural prob- 
lems and research methods. Among them were Mr. K. P. Sagreiya, 
Silvicultm-ist, C. P., Mr. I. D. Mahendru, Assistant Silviculturist, Punjab, 
Mr. C. W. Kermodc, Silviculturist, Burma, Messrs. Sant Ram and 
Jalmeja Singh Majithia from the Punjab, Mr. S. S. Ncgi and Mr. Ford- 
Robertson from the United Provinces. 

Mr. E. J. Strugnell from the Forest Research Institute, ICuala Lum- 
pur, Malaya, also visited the Institute in the course of a tour in India 
arranged for him by the Silviculturist. 
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CHAPTER III.— BOTANY BRANCH. 

Systematic Botany. 

The systematic study of the Indian TermiualiaK of the section 
Pentaptcra was completed and submitted for publication in Indian 
Forest Records. This section comprises trees of economic import- 
ance and an attempt has been made to understand the species 
of the older authors and to clear up some misunderstanding in this 
difficult group in which four bpccics with three varieties and nine forms 
are recognised. A note on their botanical history with keys to the 
species, varieties and forms and dcccriptions of them and their distri- 
bution and occurrence ns rcpiescntcd by herbarium collections is given. 

A paper dealing with the following five species of the family Dip- 
terocarpaccae was completed and submitted for publication also in Indian 
Forest Records: Hopca helfcri (Dyer) Brandis, Hopca oblongifolia 
Dyer, Shorca Jloribuitda (Wall.) Kutz, Shorca assamtea Dyer and Shorca 
keticciflora Fisch. k Hutch. These trees, which arc of some economic 
importance, arc illustrated and described, in some cases completely 
for the first time, and notes regarding their distribution, occnrrencc 
and field characters arc given. 

A paper on a now genus of Conmraccae, Schellcnbergia, from Burma 
and one on three species of Indian Terminalias, covering the two confused 
species T. cniappa Liiui. und T. proceia Roxb. and the little-known 
species T. burmanica King from Upper Burma was published in the 
Indian Forester. 

The second part of “ Recently introduced or othervrise imperfectly 
knon n plants from the Upper Gangetic Plain ” by Mr, Muknt Bclmri 
Raizndn was published in tlic Journal of the Indian Botanical SocicUj, 
Vol.XV (1936), pp. 149-167. The object of these papers, which arc in 
the nature of supplements, is to make ony amendments that may appear 
nccessntj’ and to put on record changes that may be noticed in the 
flora from time to time so as to keep it ns up-to-date ns possible for 
the convenience of tho.se that use the flora und to faoilitatc revision. 

In collaboration Avilh the Chemistry Brunch of this Rcscarcli Insti- 
tute, Part I of the Minor Forest Products of the Chnkratn, Dolma Dun, 
Sahnranpur and ucighhouring Forc.st Divisions, Tim Oil Bearing Seeds, 
Avns published during the year. Tlic second part, dealing with Drug 
)dclding plants, was taken up and considerable progress made. 

A paper on Indian Plants reputed us Fish Poisons was submitted 
for publication in the Indian Forester by Mr. hlukat Bchari Raizada 
in collaboration with Mr. B, S. Varma of the Chemical Branch of this 
Institute, The object of this paper is to furnish information regarding 
Indian plants likely to yield efficient insocticidcb the demand for which 
has greatly increased during I'cccnt years. 
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!the question of the conservatiozi of certain botanical specific names 
of plants of economic importance has recently been taken up. At the 
instance of Prof. R. S. Troup, Director of the Imperial Forestry Institute, 
Oxford, supported by five Forestry Societies and Institutions in Great 
Britain, by the Inspector General of Forests, India, on behalf of the 
Forest Research In^itute, Dehra Dun, and the Forest Department in 
India, and by the National Institute of Sciences of India, a motion to 
make provision for such conservation in the International Rules of 
Botanical Nomenclature was submitted for consideration by the Sixth 
International Botanical Congress that met in Amsterdam in 1936. The 
principle of such conservation was not accepted by the Congress but a 
compromise was effected by the appointment of an International Com- 
mittee to draw up a list of the names of economic plants affected or 
likely to be affected by change, to bo stabilised for ten years. It is 
thought that a list which is stabilised for ten years will probably remain 
in permanent use. A list of well-established names of Indian trees 
of forest importance for which changes have been recently made or 
proposed was drawn up and submitted to Dr. Burtt Davy of the Imperial 
Forestry Institute to be plaeed before the Committee for consideration. 

A certain amount of work was done in connection with the collection 
of botanical material and the study of the two South Indian species of 
Difterocarpus, D. indicus Bcdd. and D. bourdilloni Brandis, and in the 
preparation of a note on the field characters of some Indian and Burmese 
bamboos. 

lieniijicalim of specimens , — ^In addition to the 670 plant specimens 
identified for Forest Oificers and others in India, about 600 specimens, 
collected by the Forest Botanist and his assistant during their tours 
in the Chakrata forest division, were also examined and determined for 
incorporation in tlie herbarium and distribution to other herbaria, 
bringing the total up to 1,270 ; this number falls short of that of the 
previous year ouing to the absence of the Forest Botanist on leave for 
four months during which time the work of identification was done by 
only one assistant who has numerous other duties to attend to ; 'a number 
of specimens have therefore been left over to be identified during the 
ensuing year. As has been mentioned in the previous year’s report 
the identification of specimens received from Forest Officers and others 
in India is done in the nature of routine uork and as, in many cases, 
this is of a critical nature it cannot he hurried and takes up a great 
deal of the time of the Forest Botanist and his assistant. 

Among the most notable collections leceived for identification are 
those sent in by Messrs. H. F. Mooney ; J. S. Owden, Conservatoi of 
Forests, Bihar ; V. S. Rao, Deputy Conservator of Forests, Bengal ; 
and J. N. Sen Gupta, Assistant, Silvicultural Branch, who brought 
with him a collection of plant specimens from the Andaman islands. 


t 
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fferbarimi.—Thc number of specimens incorporated during the year 
amounted to 2,686; during the last eight years, including the year 
under review, 25,479 specimens have been added to the herbarium 
which, unth the number estimated to be in the herbarium on the 1st 
January 1929, i.c., 220,000, now brings the total to near the qua^r of 
a nullion mark. Of the additions made during the year the following 
were obtained from other herbaria or botanical institutions by exchange 
or donation : — 


Xaturhistorisk* BikumuMel, Botaniskt ArdelainseB, Sto^k- 
holffli Sweden 

Imperial Forestry Institute Herbarium, Oxford • 

National Herbarium, Pretoria, South Africa 

Mr. Goo. L. Fiaher, Houston. Texas, U. S. A. • • • 

Gray Herbarium, Harvard IJnivcraity, Cambridge, Mass., 

U. S. A. 

Mrs. Agnca Chase. Bureau of Plant Industry, Smithsonian 
Institntion, Washington, D. S. A. . . • • • 

Director of tho Hcrbarinm, Botanical Garden, Buitenzorg, 

Java 

Boynl Botanic Garden, Calcutta , , . . . 

Totat, 


•ITS 

217 

ISO 

I2> 

100 

no 


■1 

97 


1.S29 


The principal other additions arc from the collections made by tho 
Forest Botanist and his assistant, cbiefly from tho Chakrata hills, from 
Jlr. H. 6. Champion, I.F.S., 163 specimens from Almora, Haldwani and 
Dehra Dun, and Mr. R. N. Parker, I.F.S., 38 Punjab specimens. The 
remainder is made up from the numerous smaller collections and in* 
dividual specimens sent in by Forest OiBcers and others from the various 
province,s for identification. 

The following specimens were distributed to otlier herbaria as donn* 
tions or on an exchange basis : — 

Tho Director, iloyal Botanic Gordon, Edmburgk . . 182 

Dcr Direlvtor, Botonisohor Gnricn nnd Museiiin, Berlin. 

Dabicffl, Gcnnany 148 

Tho Forest Botanist. Maymyo Herbarium, Burma . . 130 

Mr. Gro. L. Fisher, Houston, Tosns, U. S. A. . . . 125 

Torit, . 5S5 

Suites of herbarium specimens wore sent to the following specialists 
for study in connection with the preparation of monographs or other 
publications with the result that several species new to science have 
been recognised and their descriptions, based on this material, will 
shortly bo published ; this incidentally greatly cnhnnco.s the value of 
our material for further systematic study. 

1. A selection of 66 sheets of Izora from Burma and the Andaman 
islimds to Dr, C, E. Brcmoknmp of the Herbarium nnd Botanical JIusemn 
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of the University of Utrecht. Dr. Bremeknmp has from his study of 
this material raised the number of species of Txora knoun to occur in 
Burma from 1 7 to 35 and in the Andnmnns from 3 to 7. 

2. Eighteen sheets of Tsitga to Mons. IT. Gnussen of the Laboratoire 
Forestier do Toulouse. 

3. A hundred and eleven sheets belonging to the allied genera 
Jlydnocarpus, Taraltogcnos, Asteriasligma and Gynocardia to Dr. H. 
Sleumer of the Bot.-inicnl Garden and Museum, Dnhiem, Beilin. 

4. The herbarium material of the genus Im])alt*’n\ numbering ncarlj’ 
800 sheets to the Director, Botanical Garden and Museum, Dalilem, 
Berlin. 

The re-nriangoment of the foreign (non-Indian) collections rvas 
continued thionglioiit the year by the Herbarium clerk and progress 
was made from the Podosimwnaccac to the Qramivene «o that the arrange- 
ment is now ncarlj' complete. 

A scries of portrait photographs of botanists u ho have been connected 
with the study of Indian Botany has been started ; these portraits 
are hung in the Herbarium to which they form an interesting addition. 

Library, — Seventy-eight books and seventy-six volumes of perio- 
dicals were added to the librar}* during the year. .A. notable addition 
among these is the complete set up to dale of 25 volumes ct Additamcnta 
1-4 of the well-known and indispensable standard work on fungi, Sac- 
cardo’s Sylloges Fungoruin. The work of card-indexing items of syste- 
matic and other importance from the literature in the library was 
continued but could not be completed owing to pressure of other work. 

Tours. — ^Thc Forest Botanist toured for about four weeks during 
the month of June in the Chakrata division during which the inoculation 
experiments that were being conducted by the Mycologist in connection 
with his biological studies of the coniferous rusts were seen and a collec- 
tion of herbarium specimens made in quadruplicate for the Research 
Institute herbarium and for purpo«es of exchange with other herbaria. 
Mr. Mukat Behari Raizada, Lower Assistant, made a two weeks tour 
in the Chakrata hills during the month of September and brought in 
an interesting collection of nearly 300 specimens of autumn-flowering 
plants for our herbarium and for exchange; most of our collections 
from this area were made during the Spring and early Summer and 
this Autumn collection is a welcome addition to the herbarium. 

The Mycologist toured in the Cliakrata division during the months 
of May to July and September to October in connection \rith his in- 
vestigations of the biology of the Himalayan coniferous rusts and the 
finding of their alternate hosts ; during these tours n collection of speci- 
mens of fungi was also made for the mycological collection at the 
Research Institute, 
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Mr. Mukat Behari Baizada visited the All-India Ayurvedic Conference 
and Exhibition at Gurulcul-Hatdwar in March at the invitation of the 
Organising Secretary and exhibited a representative collection of about 
250 Indian medicinal plant specimens in addition to other interesting 
exhibits from the Forest Research Institute ; considerable interest 
was taken in these exhibits by those interested in obtaining genuine 
and unadulterated samples of Indian drugs. 

Seed supply. — ^The list of seed offered on an exchange basis from 
plants grown ’in the Arboretum and Botanical Garden was, as in the 
previous year, distributed to the Provincial Forest Departments in 
India and, as usual, to various botanical institutions in India and abroad 
with which seed exchange relations are maintained. About 660 packets 
of seeds were supplied in response to the numerous recjuests received 
for the seed ofiered in the list the distribution of which has greatly 
increased the demand and it is with considerable difficulty that even a 
portion of the numerous requests con be complied with on account of 
our small staff. In addition to this about 35 larger indents for seed, 
aggregating nearly 4,600 pounds, were supplied. The seed mostly in 
demand being Vinus longifolia and Pinus Jehasya for the South African 
Forest Department, Pinus Ichasya for Sumatra, teak and Eugenios for 
the Agricultural Department, Zanzibar, Acacia arabica for Java, Platanus 
orientalis for China, Cedrus deodara for Japan and Sageraea listen and 
Pinus caribaea far trial in Indian provinces. Seeds of Bambusa poly- 
morpha, Phoebe hainesiana and Acacia arabica and of various Indian 
trees were also obtained for the Central Silviculturist, Forest Research 
Institute, for his seedling studies. 

Botanical Garden and Arboretum. — ^Work in the Botanical Garden 
and Arboretum continued to make good progress. The Botanical 
Garden is shaping well and attracts many visitors especially in the 
Spring and Autumn when the winter and rainy season annuals, which 
have been very successfully grown, are in flower. The lily garden has 
also been an attractive feature of the garden. The greenhouse and 
glasshouse were moved from the old Fruticetum and erected in the 
Botanical Garden and although completed rather late in the season 
the glasshouse has already been planted up with various, interesting 
Cacti and Xerophytic plants and is already an interesting addition to 
the garden, while work on the planting up of suitable creepers for cover- 
ing the frame-work of the greenhouse has already been done and good 
growth is expected during the coming rainy season. The rose garden 
was re-arranged and several new roses added to the collection. About 
120 plants, representing 20 families and 34 genera, were planted out 
in theibotauical garden and about 15 acres of lawn maintained. The 
brick lining of the feeder channels and the use of a series of galvanised 
iron trouglis has proved both rapid and economical in irrigation 



arrangements. A new tank of 1,296 cubic feet capacity was built near 
the south eastern corner of the garden. 

In the experimental garden and nursery about 350 plants were 
raised for planting out in the Arboretum, Botanical Garden, in avenues 
and elsewhere and in addition a large number were also raised and dis- 
tributed for planting in the residential grounds at New Forest in the 
adjoining Indian Military Academy and elsewhere. 

The Arboretum is also being steadily added to nearly 100 plants 
representing 12 families and 16 genera having been planted out during 
the year. Two new avenues of quick-growing species, Ailanthus glandu- 
losa and Sapium sAifentm, were planted out on the west side of the main 
building. Little or no damage was done by frost during the year as 
the winter was a comparatively mild one. 

The following plants were recorded during the year to have flowered 
for the first time at New Forest; — SopKora nciif<d,%a Hance, Melia 
eomposita Willd., Sapium eugeuia^oKum Ham., Amorpha glabra Foir, 
AnotM cherimoUa Linn., Xylia iahbriformis Benth., Alseodaphne 
heenanii Gamble, PenMemon hraiburyi Fursh., Gatesbaea spinosa Linn., 
StigmapbyXlm puberum A. Juss., Spathoiea campamlata Beauv., 7Azy- 
phis incurva Roxb., Dysoxylum binectariferum Hk. f.. Cassia nargivata 
Roxb., Cordia abyssinica R. Br. 

Miscellaneous. — As usual many enquiries on botanical subject 
received from Forest OflScers and others in India were answered and 
advice given in botanical matters. 

The death of Ft. Jagar Mani, Field Assistant, on the 4th January 
1937 at his home in Garhwal, when on leave, is recorded with regret. 
Jagar Mani served in the Botanical Brandi of this Institute for 29 years 
and accompanied several ofiBcers of this Branch on tours in India and 
Burma and made an independent collection in the Naga hills. 

Mycology* 

Sed root disease due to Polyporus shoreae and other associated proble/ns. 
— A. large number of specimens of sal root rot from Bihar and Orissa were 
examined and a collection of sporophores of various types of Poly- 
poraceae was made from the infected area, the chief ones among them 
being Polyporus shoreae. Pomes tricolor and F. fasluosus. Fnre cultures 
of the two first-named fungi have been obtained and the cultural 
characters are being studied. 

It is proposed to conduct a field study in the infected area as this 
has a bearing on the various diseases of sal and on the mycorrhizal 
problems the study of which was taken up during the year, 
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Myeorrhizal fungi and associated problems. — This investigation Las 
been taken up recently. The examination of tlie roots of a number of 
local forest trees has revealed the presence of myeorrhizal fungi, and 
definite fungal mantles on the rootlets of sal and Qucicus incana were 
found. Other forest trees will be examined for myeorrhizal fungi as 
time permits. 

A critical histological examination of the material available was 
conducted. 

Die-baeJt disease of Gmelina arborea. — ^This has been kept in abeyance 
till the Peridermium investigation has been completed. 

Damping off disease of the forest tree seedlings. — To be held in abeyance 
till the completion of the Peridermium investigation. 

Cultural studies of wood-rotting fungi and their pathogenecity. — The 
cultures of a large number of fungi were maintained and data on the 
wood-rotting properties of several tropical Polyporaceae were recorded. 
It is now proposed to use these cultures for the toxicity tests of various 
wood preservatives and a beginm'ng has been made with Asm. 

Cultural studies of some fungi attaching coniferous trees and their 
paOiogenecity. — ^The inoculations on Pinus excelsa and Cedrus deodara 
with Trametes pini and Pomes annosus respectively showed signs of 
infection while those inoculated with Armillaria mellea remained abortive. 

Cultiues of various temperate wood-rotting fungi were maintained 
for study and sent abroad to other institutions. 

Biology of various coniferous rusts and experiments to find out their 
alternate hosts — 

(а) Peridermium himalayense on Pinus longifolia and Cronartium 

himahyense on Su’eriia spp. — ^The third part of this work 
dealing with the results of inoculations on pine is almost 
complete. No further work is contemplated in this 
connection. 

(б) Peridermium indicum on Pinus excelsa and Cronartium sp. on 

Ribes rubrum. — A draft paper on the biology of this rust was 
prepared and the necessary figiucs have been completed. 

The biology of the following needle rusts of conifers have been worked 
out and the results were confirmed by repeating the experiments the 
second year : — 

(c) Peridermium orienlale (P. complanatum) on Pinus longifolia 

with Coleosporium campanulae on Campanula colorata and 
C. canescens. 

(d) Peridermium brevius on Pinus excelsa with Coleosporium nov. 

sp, on senecio rujmervis, „ 


0 
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(c) Peridermium piceae on Picca morinda with Chrysomyxa hima- 
layensis on Rhododendron arhoreum. 

if) Peridermium ephedrae on Ephedra vulgaris with Hyalopsora 
nov. Bp. on Alhyrium aaosticoides. 

(g) Peridermium ahics-pindroina nov. sp. with Uredinopsis nov. 
sp. on Polypodium sp. 

The foUowing needle rusts of conifers yet remain to be worked out 
though more than 300 inoculations were conducted dmring the last two 
years in an endeavour to match them : — 

(A) Peridermium cedri on Gedrus deodara. — ^Tests in connection 
with the probable alternate hosts, both broad-leaved and 
ferns, exceeded two dozen in number. There are still several 
broad-leaved species which appear likely hosts and on which 
inoculations will be made this summer. 

(f) Peridermium thomsoni on Picea morinda. 

{j) Chrysomyxa deformans on Picea morinda, 

(A) Chrysomyxa piceae on Picea morinda. 

Histological studies on the parasitism of the above 4 species were 
made and the sequence of their appearance from early spring to autumn 
recorded. 

(1) Chrysomyxa dieteUi on Rhododendron lepidotum. — ^Further obser- 
vations are being continued. 

Routine problems. — (a) The inoculations on Dalbergia latifolia with 
cultures of a canker fungus have repeatedly failed. Further observa- 
tions and search for fruit-bodies of the fungus will be mode during the 
rainy season. 

(6) Herbarium. — A large collection of larger fungi including several 
species of Armillaria and many of Polyporaceae has been made. Arrange- 
ments were entered into for their naming to build up a well-represented 
herbarium. 

The collection of Himalayan Uredinales appears to be almost com- 
plete. It consists of a number of new species of Coleosporiums, Phnkop- 
sora, Uredinopsis, Hyalopsora and several fern rusts which do not appear 
to have been recorded before. 

The collection work will be continued and special notes will bo made 
of the Agaricaceae found in the region of Pinus excelsa and Cedrus deo- 
dara for mycorrhizal studies. 

A photographic collection of fungi was started for future reference. 
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CHAPTER IV.— FOREST ENTOMOLOGY. 

Rioloqioal Coktrol. 

Several species of parasites of defoliators have been studied with a 
view to the possibility of their introduction to new localities and to their 
multiplication under artificial conditions. Of these particular atten- 
tion has been given to Gedria paradoxa, a Braconid which parasitises 
many species of Fyralid caterpillars, including Hapalia machaeralis, 
one of the two most important teak defoliators and Margaronia jn/loalis, 
the mulberry defoliator. This parasite can now be reared in large 
numbers under laboratory conditions and consignments are being sent 
to Madras and Burma for the teak defoliator and to the Punjab for the 
mulberry defoliator. Difficulties arising from the necessity for sending 
living insects overlong distances can be overcome by the use of cold 
storage ; an experimental consignment, consisting of cocoons packed 
with ice in a vacuum flask, was successfully sent from Dehra to Burma 
by air. 

Cardamom Insects. 

* At the request of the Chief Forest Officer, Coorg, some of the carda- 
mom males in Coorg were inspected during September and October 
1936. Numerous types of insect damage were observed but these are 
not all of universal occurrence. The damage is due to a variety of 
causes which vary from place to place. There is no evidence of a 
specific cardamom pest, the insects concerned being derived from neigh- 
bouring forest trees. Recommendations were made which should lead 
to reduction of insect damage. 

Spire Disease op Sandal. 

Reports on seasonal incidence and distribution of four more groups of 
insects have been prepared for the press. In this work 7,700 specimens 
were identified and 170 species were added to the known insect fauna 
associated with sandal. 

Since 1933 the work initiated by this Institute has been continued 
by the Madras Forest Department. In September 1936, the Forest 
Entomologist, at the request of the Chief Conservator, Madras, attended 
a meeting at Denkanikota to give his opinion on current investigations 
and to advise in the dra^v^ng up of a programme for future work. 

The Institute has identified a large number of specimens of the 
species under observation by the Madras Forest Department. > 

Lantana Insects. 

The lantana fruit fly, OpMomyia lantanae, is now known to be uide- 
spiead in India but does not appear to provide the solution for lantana 
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coutiol ; it has some beneficial effect in making a proportion of the fruits 
shrivel anff therefoic unpalatable to birds which normally spread the 
seed. There is some doubt as to how far attack by the fly affects the 
viability of the seed and cxiierimcnts devised to clear up this point are 
in progress. At present it is not pioposetl to introduce into India other 
lantana-attaeking insects until results of work in progres iu Australia 
and elsewhere aie known ; in the meantime the possibilities of artificial 
multiplication of certain indigenous species of insects arc being 
investigated. 


Bontr.s or Ooercds ikcana. 

The Ritoli plantation in West Alniora division was visited in June. 
The oak trees here, which arc used for firewood, were found to be attack- 
ed by larvae of two large species of Ccrambycidac, Aj>lirodisium hard- 
mckianum, the habits of which were previously unknown and Satoccra 
hoTsfiddi which was knomi to cause serious damage to walnut as well 
as to oak. A large proportion of the wood content of the tree is lost 
by repeated attack, the damage now obecrvable being the accumula- 
tion of many years’ boring. The suggested remedy is to coppice the 
plantation or at least those trees showing ejection of wood dust, in early 
spring. 

General Iksectarv Work. 

During the year 149 consignments were received from forest divisions 
in India. 39,000 insects emerged from cages containing attacked 
material collected by forest officers or by the entomological stoff ; most 
of these insects were identified. In addition, numerous Icpidopterous 
defoliators were reared in connection with biologic studies of these 
species and their parasites. 


Trainino. 

A course in forest entomology, consisting of 18 lectures with demons- 
trations, was given to the Rangers Class by Mr. K. C. Chatterjee, Assist- 
ant Entomologist. 

Mr. P. N. Chatterjee, a student of Allahabad University, worked in 
the parasite laboratory of this branch for 2J months in connection with 
the preparation of his thesis for the M.Sc. degree. 

A sleeper-passing officer of the Indian State Railways was given 
instruction in elementary entomology with special reference to the 
detection and classification of damage by borers of sol timber. 

Systematic Entomology. 

The reference collection has been enriched by 702 species, many 
of which are new to science and have been described iu Indian Forest 



ttecords and other scientific publications. A s in former years assistance 
has been given by specialists in various parts of the world but difficulty 
is still found in obtaining authoritative identification in certain families 
including some of the parasitic groups so important in biological control. 

Considerable headway has been made in the classification of imma- 
ture stages of Coleoptera and several papers on the subject have been 
published. Similar work is in progress on lepidopterous larvae of forest 
importance ; the larvae of very few Indian species have been previously 
described in sufiicient detail to enable reasonably accurate identification. 

Tours , — ^By Dr. Beeson to Madras in September; to Ranchi in 
October (Lac Cess Committee) ; to Lucknow in November (Industries 
Conference) ; to Burma in February (in connection with entomological 
research in Burma). By Mr. Gardner to Simla bills in July ; to Mus- 
sooric in September; to New Delhi in November and March. By 
Ms. N. 0. Cbattesjee to Madras in September ; to Haldwani in Decem- 
ber. By Mr. B. M. Bhatia to Almora in June. By Mr. S. N. Chattcrjcc 
to Burma in February. 

Museums . — ^The chief additions to the entomological museum were 
81 examples of damage to timbers by borers. Reptiles were added to 
the museum of forest zoology. 

TAhrarif . — 164 books, besides periodicals, were added to the Zoological 
Library during the year. 
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CHAPTER V.-UTILISATION BRANCH. 

Wood Tocbnology Section. 

1. Research. 

(a) Work in coimootion with the prfparntion of Laud lens keys 
supplemented with low power photomicrographs for the identification 
of the more important commercial timbcis of Assam and Bengal was 
continued. 

(h) Studies on the formation of grunth rings in the nood of Acacia 
catechu, Bombax malabaricutn, Eugitiia jumbolana, Pinus longijolia, 
Shorca robusta, Tedona giandis imd Tcriuinttlia lomintosa were com- 
pleted. The results obtained indicated tlic advisability of studjdng some 
more species of certain chai.icteristic anatoraical btructure. During 
the period under review, the collection of data was started for Albiezia 
kbbcb, Ccdrcla toona, Dalbcrgia dsioo, MichcUa champaca and Stticicnia 
mahagoni. 

Last year u new type of p.irenchyma distribution uas reported in 
Tamimlia tomcnlo^a. During the year further rc'-earch has been done 
on this subject with a view to tracing the origin of this distribrrtion. 
The results so far obtained have been very intcre.sting and the whole 
problem will be fully discussed in a future paper. 

(c) The anatomical study of the woods of Indian Diptcrocarps was 
continued. The maeroscopieal and microscopical examination of the 
wood blocks and slides is progressing. 

(d) The work on the anatomical study of different varieties of Tcmi- 
nalia iomentosa was also continued. This investigation has proved to 
be very complicated and further research will be necessary before any 
definite conclusion can be drawn. 

(c) Due to lack of material, further study on the relationship between 
the nnatomic.al btnioturo and the physical properties of Ticlom grandis 
was not pos'<iblc during the period under review. Fresh material 
(selected according to our suggestion) has now been received and the 
work will be restarted. 

(/) The study on the woods of Indian McUaccac is progressing satis- 
factorily. More specimens have been cut and mounted during the year. 

2, iDEKTinCATIOS OF WOOES. 

As usual large numbers of timber specimens wore received from 
various sources. These iucluded a wide range of materials including 
solid timbers, veneers, plywood, match splints, pencils, etc. The total 
number of timbers identified during the year was about 360. 
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3. Exaihnation fob detechkg kjngtjs attack. 

Many enquirers sent samples of wood suspected of having been 
attacked by fimgus and asked advice as to the suitability of such timbers 
for certain specific uses. A good many investigations of this type were 
carried out for the aircraft authorities in India. The number of wood 
specimens examined in this connection was 66. 

4-. SfEOIAI. BBQniBIES. 

Several special problems were taken up on behalf of research officers 
of the Institute and forest officers in the provinces. Work was also 
done for many business firms. Enquiries received under this heading 
were, as usual, of a very varied nature — each one requiring special tech- 
nique and manipulation and taking considerable time to complete. The 
following is an example of an interesting investigation dealt with during 
the year : — 

A firm in Colombo, Ceylon, sent two samples of wood and wanted 
to know whether they were both teak and if so, the reason for 
their difierence in weight and working qualities. On examina- 
tion the timbers were both found to be teak. One sample 
showed normal growth and was of normal weight, while the 
other showed extremely slow growth. The latter had over 
35 rings per inch and the wood mostly consisted of large pores 
of early wood, leaving very little space for fibres which are 
usually responsible for strength as well as weight. In this 
connection, it may be mentioned here that the question of 
gro^vth rings in relation to the technical properties of wood is 
being investigated at the Forest Kcsearch Institute and it is 
hoped in time to collect workable data for all important Indian 
timbers. 

5. Indexing pebmanent sudds, ANATomcAL data and photomiobo- 

GBAPHS. 

During the year under review over 600 permanent slides were prepared 
and added to the authentic collection. These included a large number 
of species (both Indian and foreign) not previously represented. Ana- 
tomical data were also collected from these sb'des whenever possible 
and filed for future reference. For publication and exhibition piuposes 
50 negatives, 400 photomicrographs, 14 enlargements and 8 trans- 
parencies were made. 

6. Collection op authenuo wood specimens. 

(o) From India . — A fairly largo number of authentic wood speci- 
mens backed by herbarium material wore received from the different 
provinces for the Institute’s standard collection. 
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(b) From abroad. — ^Dnrinp the year altogether 129 Avood specimens 
were added to the foreign collection. These were received from Eng- 
land, Nigeria, the Philippine fslandb, and the United States of America. 
To the donors our sinecie thanks are due for helping the Forest Besearch 
Institute to make its collection of commercial timbers of the ivorld a^ 
complete as possible. 

7. DiSTiunxiTiOK or wood srnciMENS. 

In response to requests from abroad and various parts of India, 898 
samples of timber were supplied to interested enquirers. 

8. Gunluat.. 

A short course in Wood Technology was given to llr. A. Ghaffar, 
Student Skeper Passing Officer, B. N. Railway. Calcutta. Mr. Jagdish 
Prasad, Assistant Engincci, United Provinces, was also under training 
in the Section for a short time with a new to obtaining some knowledge 
of wood anatomy from the point of view of an engineer. 

Timber Testing Section. 

SPECUIi IKVESTIOATIONS. 

1. The study of the effect of corrosiAC chemicals on AA'ood (vide 
para 9 page, 44), was continued during the year under review. 
Small sticks of teak (Tcclom grandh), deodar (Cedrus deodara), chit 
(Pinui longifolia), kail (Finns exceha), sissoo (Dalbeigia sissoo), and sal 
(Shorea robusta) as ere immersed in difleient strengths of sulphuric acid 
and caustic soda. AA’ith controls in Avater, for different periods. The 
preliminary tests have been finished and these shoAV a A'cry large reduc- 
tion in the compre^siA-e strength of the timbers ns the result of soaking 
in higher concentrations of caustic soda. The strength of the pieces 
soaked in sulphuric acid, houever, did not shoAv much reduction. The 
investigation is being continued. 

2. Yon (Anogeissus acuminata) was suggested by the Forest Research 
Institute as a possible substitute for ash for making skis. Tliis enquir}' 
was received from the Timber Ad\user to the High Commissioner for 
India in London. The suggestion of a possible substitute created much 
interest among the manufacturers of skis in Engl.xnd and the Timber 
Adviser has requested the Bmma Forest Department to supply some 
timber for trial. The results of this trial aa ill be aAvaited Aidth interest. 

3. An enquiry AA’as leceiA’ed fiom the Linen Industry Research 
Association, Nortli Ireland, through the High Commissioner for India, 
London, foi a suitable substitute for boxAAood (Buxus sempervirens) 
for making qiinning rollers. All the boxAAood now used is imported 



into England from Persia, AiaWa and Africa and it sells at a very liigK 
price. The hoxwood available in India is at present unfortunately 
insufficient even for the internal demand. The following species, 
namely chooi {Sageraca elliplica), kovr [Olea femiginea), parrotia {Par- 
rotia jacqumontiana), Gardenia htifolia. Gardenia lucida and Murratja 
exotica were suggested for trial and specimens were sent to the Director 
for his opinion. This investigation if successful may open up a market 
for one or more of the above species. Good prices would be paid for a 
suitable wood. 

i. Wood used in aircraft construction and samples obtained from 
wooden parts damaged in accidents were tested from time to time for 
the Director of Civil Aviation. 

5. Fifteen consignments of glue joints submitted by Ground Engineers 
of the different Flying Clubs of India for their licence examination 
w’ere examined and reported on to the Director of Civil .iviation. The 
Officer in Charge of the Timber Testing Section designed an improved 
type of end grip for holding efficiently these test specimens in the test- 
ing machine. The improved grip is constructed so as to eliminate all 
bending stresses on the joint and to apply a direct pull in the plane of 
the joint. 

6. A special investigation has been started w'ith a view to introducing 
Indian timbers into aircraft construction. Practically all aeroplane 
spruce is now obtained from Canada or the United States of America. 
Indian spruce and fir, Michelia excelsa, Polyalihia fragrans and Phoebe 
spp., are under investigation for this purpose. The Officer in Charge, 
Timber Testing Section, discussed the requirements of timber used in 
aeroplanes with the Director of Civil Aviation and explained, with the 
aid of small specimens, the strength data of the above species. He also 
visited with the Inspector of Aircraft, the civil aerodrome at Delhi 
where considerable repair work was going on. There ho found that 
actually about 75 per cent, of the spruec used was under 10 ft. in length. 
As the only spruce available in India is in sleeper form and as these 
sleepers are usually 10 to 12 ft. long, it has been explained to the aircraft 
authorities that Indian spruce might be used for 75 per cent, of the air- 
craft wood work as it is equally ns strong as Canadian spruce. As, 
however, it is necessary to satisfy the designers and manufacturers in 
England about the suitability of Indian spruce before it can be introduced 
into the specifications, steps arc being taken to send samples to the 
manufacturers tlirough the Dh'cctor of Civil Aviation for test. Very 
high prices are paid for aircraft spruce, and this investigation might 
eventually provide a profitable market for selected Punjab spruce. 

7. In order to see whether any improvements were required in the 
grading rules for teak squares, some discussions were hold with the 
Forest Economist, Burma, at the time of his visit to the Forest Hescatch 
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Institute. It was decided that the Officer in Charge, Timber Testing 
Section, should re-examine in India some consignments of teak passed in 
Burma under the new rules. A thorough examination of 2,000 tons of 
Burma teak now arriving at the North Western Railway workshops at 
Lahore is in hand. , 

8. Great efforts weic made draing the year to popularise Indian 
timbers and to increase their utilisation. The Timber Testing Section’s 
share in this work was the preparation of strength charts and tool handle 
posters, both of which proved very popular. The first issue was sold 
out in a short time. 

9. The testing of poles of different Indian species was started daring 
the year as a result of numerous enquiries received on this subject. 
Treated wooden poles are now being used for telegraph, telephone and 
power linca, and reliable strength data arc necessary for preparing 
specifications for different requirements. The investigation will be 
continued. 

10. At the Utilization Conference in Maich 1937, the Officer in Charge 
discussed the relation of rate of growth to strength. He also explained 
the relative merits of sapwood and hcartwood from the strength point of 
view. 


Routink Testing. 

During the year under report tests were continued under Project 1 
(Standard tests on small clear specimens) and Project 2 (Standard test 
on structural timbers). Other routine testing such as glue adhesion, 
plywood, hammer handles, etc., was also done whenever enquiries were 
received. 


NmiBEU or species tested dubino the veab. 

Grran. Air dry. Kiln dry. MiscoUnnooiu. 

Projoct No. 1 ... 16 7 7 

Project No. 2 ... 1 7 

Project No. 0 . . . Under all hcade . ... 07 

The 67 consignments under Project 0, include 16 consignments of 
glue joints submitted by Ground Engineers for their licence examina- 
tion. 


Numbeb of species computed dubing the yeab. 

Green. Air dry. Kiln dry. Miscelleneons. 

Project No. 1 ... 15 i 9 

Project No. 2 3 

Project No. 0 . . . Under all heads . . . « 64 
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List ofsj>ecies tested under Prefect No. 1 during Vie year. 


Species. 

From 

Condltloo. 

.Imoora nhVaAt (amoota) 

Nonjwns DIv. (Aiasm) 

Air dry. 

u«Uf(%{<(Rtnoorn) 

Kii(liaDI\.(Btirmo) . 

Klin dry. 

AttotttTpuiWffriJoUalJcoi) . 

Sontli Wcitern Sl\., Colombo 
(C«>lon). 

Green. 

Jfttttia lutifrettett (Un molmA) 

SodDi Andaman 

Orten and Klin dr). 

Cinnememum (clnnAinon 

wood). 

TasoyDh.cnnrnit) . 

Air dry. 

Snttthatdlltt ipStala (moghlpoma) . 

Cflclmr l3h.(A«AAin) • 

Green. 

fueelyplKi . 

:>llplrl DIv.CMadcns) . 

Air dry. 

Eugenia ipp. (J'R'nn) • - ■ 

eschar Dh«(Ae»A3)i) • 

Green. 

JFtUrophregma rorbttrghii 

}i'si;pur]>h.(C. 1‘.) . 

(Iren 

Keyta feribuHila (kanl) 

Carliar DIv. (A«sam) . . 

Air dry 

^tiMUiopt Uttorahs (Initlct Mood) . 

Sooth Andaman 

Green and Rtln dr>. 

.UpritKefl spp. (nMlAtiods) 

South Wesletn l)h Colombo, 
(Colon). 

Oieen. 

{thlUlio} . 

LilliImpurlUt.lAfum) . 

Green and Klin dr). 

PetcSa«furon , 

X. Uanipilore l»t . (Hadrat) . 

tlreeii 

Penpamia pblini (sA>l.arnnlU . 

n. D. Kaiiata (Bombay) . 

(Itern and Kiln dr) . 

Pleraearpui laalatlniit (tid sanden) 

K. Cuddapali Dh . (Hadraa) 

Otern 

Setcafttalam tameiitaium 

n. I). Kanaca (Bombay) . 

Green and K)In dry. 

Shorte rebuita (iaI) « • 

KuiKODg l)lt . (Benfial) 

Air dt> . 

StfrfOtpefrium c/tftonojdtt (padrl 
wood) 

S. Mnns;a]orc Dlv. (Madns) 

Oreen. 

Tfctona ^rnRifii (teak) . • • 

KurseonK IHv, (Beiififti) . . 

Air dr> 

Tenni'iieUa mvHoearpa (bollock) 

lak)ilmpttt ]))v. (Assam) . 

Gteen nnd Kiln dry. 


List of species tested under Project No. 2. 


&|iec]c«. 

Vroni 

Ooudlllou. 

.tiaperaudIGAfli (Atnoora) 

Koneonp Dlv. (Dcni;nl) 

Air dry. 

.1 rtocarpat thaplatha (elia|>lasli) 

J.alililnipnrDh. (Assam) . 

Alrtlr)’. 

Ohultwia faltuhnu (cliIckmA^)*) • 

KiirniuR? Pli*. <2 IcrrrI) , . 

Air dr} . 

Dlptmtarpm triffiUdt (ciirjun) 

Burma ..... 

Air dry. 

Dutttanga fonneratMdf^ ((ninpnti) . 

Kuttroiiit nil. (Benstl) 

Air dry. 

arjuMR (arjun) 

Satunda Bli. (Blliar anil Otiua) . 

Air dr) , 

Termnatta myriocarpa (liollocic) 

Assam 

Orten 

TerminaUa panieulata (ktndnl) • 

K. Kanara Ulr, (Bombay) , 

Air dr} . 


About 14,000 mechanical tests and 19,000 physical determinations 
were made during the year. In addition to computing the routine 
tests, the computing offioo prepared a large number of tables for answering 
enquiries. Numerous computations for the grading of leak squares were 
also made. These included calculations for about 40,000 o.ft. of timber. 
This work was done in consultation with the Forest Economist, Burma. 
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Wood Seasoning Section. 

1. KiiJi Drying Research Wore. 

In order to study the drying of refractory hardwoods, which dry 
at a very slow rate, and in which the process of drying is considerably 
afiected by the leakage of moisture through the walls of the kiln, a 
laboratory kiln was designed and fitted vrith a metal lining in the interior. 
The construction of the kiln was completed just after the close of the 
year under review, and it is hoped to be able to report some progress in 
this direction next year. 

The supply of timber for lain drying experiments is limited, and 
such timbers as were available were all reserved either for the furnace 
Idle, or for the new metal-lined kiln, the construction of which was much 
delayed by the work which had to be done for the Lucknow exhibition. 
Only seven charges of timber were dried in the large internal fan kilns, 
and none of these was actually meant for the Iciln drying project. Five 
out of the seven charges aere of Balbeigia sissoo, and it is satisfactory 
to report that in all cases, this timber was dried from a green condition 
to about 8 per cent, moisture content in ten to twelve days. 

In the small laboratory kilns, twelve charges were dried during the 
year, mostly for the Timber Testing Section. A large number of woods 
now being tested by the Timber Testing Section are of a highly refrac- 
tory nature, and their drying offers many difficulties. Nevertheless, as 
each species and consignment is dried separately in a small kiln, some 
very useful information ia being collected on the drying of some of our 
more refractory hardwoods. 

2. Furnace Eiln. 

This kiln has given very batisfactory results throughout the year. 
In all, 13 charges have been dried so far, out of which 6 were dried during 
this year. A detailed report of the results obtained up to the end of 
1935, was published as Indian Forest Record, Utilization, Vol. 1, No. 3. 
The following short notes on the woods dried during the year are of 
inteiest ; — 

1. Dalbergia sissoo. — Two charges of this wood were dried in the 
form of one-inch planks. The initinl moisture content in one case was 
46 per cent, and this was reduced to 8 per cent, in 7 days’ drying. 
Apart from some trifling cracking around knots, and some very slight 
warping and cupping, there was no appreciable degrade. 

2. Artoearpvs chaplasJia, Pahquium dlipticum, and Temvnalia 
bialata were dried in a mixed charge in the form of one-inch planks. 
The Artocarpus ohapbxsha contained 35 per cent, moisture, and in 4 days 
it was dried down to 8 per vent. There was no noticeable degrade of 
any Idn^. 
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3. A c’ltnigo of Albiz'^ia pocent nnr> itu'li jiltinka wii*' from tlip 
green eoiuHtion, eontaining ovti 10(1 per <enl, inoiVtrire, in If day- 
The rate of drying of p.unplc'> waa fairly rapid in the hecinniiiL'. ahont 
13 per cent, in a day, hut the r.ite bernme slowci near the end of the 
drying proces>5. The timber liad tome original heart "h.rlc*'*.. and it 
ivns found that the '•halted had opened out duiing the drying and home 
collapse and warping was cru‘-cd by the pie'^cneo of (110*^0 .dialce''. About 
half the planks showed no degrade of any kind, but on the whole the 
appearance of the dried mattrinl wa.s not very attractive. Thi.s was 
probably because the conditions of drying wore too severe in the early 
stages. A small quantity of this wood, from the same lot and in 
inch planks, was included in a subsequent charge (dcsciibed below) and 
finished up in a much better condition. 

4. A mixed ehnige of thick timbers, consisting of Acacia atabion, 
cordifalia, Albizzin jtroccra, Artocar^vs liimtla, and many other 

species in hmall lots, was dried rvitb very satisfactory rciulls Except 
for Albitiia ‘proccra which was in ll" planks, all the spccioh were in the 
form of 2-mch planks, and were in a green condition to rlart with. Tlie 
drying process was completed in 21 days, and it is highly gratifying to 
note that except for surface discolouration, no appreciable degrade of 
any land was noticeable. No increosc in end splits and surface cracking 
was found at the end of drjing, the only defect being n little warping 
in some very wide Acacia arabica planks (width up to 32'), a few split 
knots in the Adina cordifalia, and some slight spring in some planks of 
Artocarpu'i hirsiita. On the whole, the rendition of the timber after 
drying was very good, and the time taken for the drying was corteinly 
less than that required for the same material in an ordinary stenm- 
honted kiln. 


3. AiR'Beasonii.'G. 

Small quantities of material left over from Project VII cxjKrimonts 
were stacked for air-seasoning as usual, and the observations on thick 
scantlings of eight species, started in the previous year, were continued 
An experiment on the seasoning of some refractory hardwoods in the 
form of logs and half-logs (a log sawn into 2 portions through the heart 
centre) was completed, and it was noticed that the timber fiom logs 
and half-logs seasoned for about a year prior to converrion was in much 
better condition at the end of the nir-8c,ssoning period than the timber 
obtsined direct from green conversion. This was parliculsrly notice- 
able in the case of Qiicrcvs lamcUosa and Q. Uncata, from which green 
conversion into plank material yields no useful timber at all. This 
method of seasoning may be uecfui in the case of certain hard and very 
refractory woods, and it is proposed to investigate the relative merits 
of green conversion and log seasoning in further detail. 
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4. Water-soakino prior to air-seasoning. 

The tests on end-matched specimens of various species, seasoned 
with and without previous soaking in water, are being continued. Some 
of the specimens are to be left under water for a period of 7 years in 
order to see the eficct of such long soaking. Results so far do not indi- 
cate any mateiial difference in the shrinkage and hygroscopicity of 
vrood with and without water-soaking. 


C. Air-seasoning of railway sleepers. 

A tour w as undertaken by the Officer in Cliarge, Senooning Section, 
to some exploitation areas in the East Almora division of the United 
Provinces, in order to make a preliminary investigation on the season- 
ing pf ohir sleepers from the Kumaon forests. As a result of this tour, 
a scheme was drawn up for n detailed study of the seasoning of chir 
sleepers from the stump to the railway track. The experiment will be 
started during next working season, in co-operation with the United 
Provinces Forest Department, ihe Indian Turpentine & Rosin Co., 
Ltd. (the sleeper contractors) and the Sleeper Control Officer of the 
Northern Group. All the authorities concerned have expressed their 
willingness to co-operate. In addition to the effect of various methods 
of stacking and of the use of end-paints, for which purpose coal tar and 
ohir tar ^vill be tried, the effect of seasoning in the form of logs will he 
studied. It has been noticed that sleepers obtained from logs left in 
the forest for about 9 months showed less cracking than those obtained 
from logs cut up soon after felUng, although the difference in the mois- 
ture content of freshly felled and seasoned logs was not very appreciable. 
Possibly seasoning in log form results in some equalisation of stresses 
in the wood and the point is, therefore, worth investigating. 

An investigation on the seasoning of sal sleepers has also been taken 
in hand and some preliminary im'estigations were carried out at Kalyan 
(Great Indian Peninsula Railway) and at some of the sal sleeper depots 
along the Rohilkond and Kumaon Railway. An experiment to deter- 
mine the “ life ” of seasoned and imseasoned sal sleepers has been started 
in co-operation with the Rohilkond and Kumaon Rahway at Lucknow. 
One thousand metre gauge slecpem were selected for this purpose. Half 
of these will be laid in the track immediately and the other half after 
one year’s seasoning. The condition of these sleepers will he examined 
from time to time. The difference, if any, between the avenage life of 
the two lots will indicate if there is any benefit in seasoning sal sleepers 
prior to laying them in the track. At present there is no information 
on this subject. 
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The results of the preliminary investigation on the seasoning of sal 
sleepers ivere briefly : — 

(i) that sal sleepers in the United Provinces are usually brought 

to the depots and put up for passing soon after they are 
cut ; 

(ii) that the sleepers at the time they arc taltcn over by the rail- 

waj's are very green, containing 60 per cent, to 80 per cent, 
moisture ; 

(iii) that one year’s seasoning in close-crib stacks under mild 

clunatic conditions is not sufficient to season them ; 

(iv) that the presence of sapwood in these sal sleepers is responsible 

for a large percentage of rejections of sleepers from the 
United Provinces forests. In this respect, the use of treated 
sapvrood sleepers would be a great help, and the matter is 
now being investigated at the Forest llescarch Institute. 
The United Provinces Forest Department has already supplied 
sapwood sal sleepers for the investigation, 

0. EtECTRio Moistubb Metebs. 

In response to a circular letter sent to various government and state 
departments, and wood working firms, orders were received for 12 meters, 
and arrangements wore made for their manufacture locally. The cost 
of a meter came to Its. 176. More enquiries are being received, and 
it is e.vpeoted that the demand for these meters will increase urith a 
spread of know ledge about the seasoning of wood. 

Further experiments are in hand to increase the range and nseful- 
ne.®s of the meter. 

7. A SURVEY OF THE MOISTTHIE CONTENT OF W’OOE. 

This investigation wa? inaiigtiratcd last j'car and was continued during 
the year under report. The data received from various centres 
are being worked up and analysed as they come in. 

8. ShrINKAOE STUniES, 

A large number of shrinkage specimens were kept under observation 
during the year. Detailed studies are being made of the shrinkage of 
wood from the green to the air dry condition, as well ns the changes in 
the dimensions of seasoned wood due lo fluctualions in nlmospheric 
humidity. 

During the year a few experiments on the longitudinal shrinkage of 
wood wore started. The investigation on the effect of impregnation 
with various chemical substances on tho subsequent shrinkage and 
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swelling of w'ood was continued. Purfuryl alcohol was tested for im- 
pregnating wood and theieaftei icsinifying the alcohol in the wood by 
means of dilute acids. Anothci s)nithetio lesin imported from the 
United Stales of Aniei ica is also being investigated. The results so far 
do not show more than 30 pei cent, to 40 per cent, reduction in the 
shrinkage and swellmg of wood with changes in atmospheric humidity. 

9. Action or Chemicals on Wood. 

Experiments to determine the action of various common acids, 
alkalis, and other chemicals, on Indian woods were started with a view 
to finding out the suitability of our indigenous timbers for the manu- 
facture of apparatus and machinery for the chemical industry. Such 
articles comprise filter presses, reaction and crystallization vessels, fer- 
mentation and storage vats, etc. 

Experiments on the effect of different concentrations of sulphuric 
acid and caustic soda on the fallowing woods w'cie finished during the 
year : — 

(i) Gedriis deodara (deodar). 

(ii) Pimts cxcelsa (kail). 

(iii) Finns longifolia (chit). 

(iv) Tectana grandis (teak). 

(v) SJiorea robustn (sal). 

The effect of soaking the wood for definite periods on the strength 
of wood was investigated by means of compression parallel to grain 
and the R. A. F. impact tests. It was found that in compression 
parallel to grain, the acid did not cause any appreciable weakening of 
the wood, while the alkali reduced the strength considerably. The 
R. A. F. impact test, on the other hand, gave very erratic results, the 
alkali treated wood in some cases being found to be tougher than the 
w'ater-soaked controls. This point is being further investigated, and 
during the coming year it is proposed to carry out some static bending 
tests as well. 


10. Lucknow Exhibition. 

A model of the Furnace Idhi was prepared and a number of posters 
were dra\vn for the Industrial and Agricultural Exhibition held in 
Lucknow during last winter. A poster illustrating the method of stack- 
mg timber for air-seasoning was also printed (in English). This poster 
was distiibuted by the Forest Research Institute and translations of 
it in Urdu and Hindi were later printed and distributed by tbe Forest 
Department of the United Provinces, 
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11. EKQOiniES. 

Drawings showing the detailed construction o{ the furnace kiln were 
supplied to more than 10 enquirers, and details about the erection of 
small steam-heated kilns were also sent to 7 other enquirers who asked 
for them. The number of important seasoning enquiries dealt with 
during the year was 50, which shows an increasing interest in the season- 
ing of wood. 


Wood Preservation Section. 

Incorpobation of a firkproofing medium with Asco wood 

PRESERVATIVE. 

Considerable experimental work was done in this connection and 
the best results were obtained by emplojdng boric acid witli Ascu. 
Although in most ways the combination appeared to bo satisfactory, 
the fire retarding efficiency of the combination still requires to bo 
improved. 

Incorporation of dyes wtth Ascu wood preservative. 

Ascu, per se, does not give any very distinctive colour to some woods 
treated with it, especially when it is used in low concentrations with 
brown and other coloured timbers. This lack of colouration is impor- 
tant, as inspecting officers frequently cannot tell whether timber has 
been treated or not. Attempts were therefore made to mix a dye with 
Ascu solution. .Although several dyes of difTcrent kinds and colour 
were tried, it was found that only “ Acid fuchsin ” remained stable for 
any number of days when combined nith Ascu. The colour obiained, 
however, was not very pleasant. It will bo necessary to make further 
e.\periments on this subject so that, if possible, a pleasant green colour 
can he obtained. 

Preservation and waterproopino tests pn jute canvas. 

Test samples were prepared by treating them with various com- 
binations of Ascu, hide glue and petroleum asphalt. This work nas 
undertaken for the Imperial Council of Agricultural Kcsearch. Some 
of the samples so treated have boon submitted to a durability test against 
termites along with untreated controls, ns well ns with pieces treated 
with rubber latex sent for test by Mcssis. The Cuprinol Co., Ltd. 

Hardening or timber. 

A few preliminary experiments were made witli the object of trying 
to form putty in wood by impregnating small pieces of timber with a 

D 
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solution of calcium cMoiidc and sodium caibonate, followed by a lin- 
seed oil treatment. As sucb treatment helps to malcc wood more mois- 
ture resistant also, it would appear that further work in this direction 
might lead to some useful results. 

Graveyabd tests. 

(ff) Samples of the following proprietary boards or preservatives 
sent by different firms were submitted during the year under review 
to test in the “graveyard ” : — 

Garostonc. 

Beaver board. 

Sundeala board fnew brand). 

Presotim. 

Drymol. 

Osmose-treated eucalyptus and pine sections. 

Woodguard. 

Celotes board. 

Cuprinol-treatcd veneers. 

(6) Untreated specimens of the following species were laid down in 
the test yard 

HetCTophragma roxbuiyhii. 

Pongamia glahra. 

Saccopetalvm iomentosum. 

Cassia fistula . 

Work in the wood bbeservation plant. 

A new Ascu pressure wood preservation plant, of which the treat- 
ment cylinder is in two sections of 20 ft. length each and with a dia- 
meter of 14.*, was installed during the year. This new cylinder makes 
it possible for poles and timber up to 40 ft. in length to be treated under 
pressure uith Ascu. Formerly we have not been able to treat such 
long timbers. 

The wood preservation plant was kept very busy during the year 
treating large quantities of timber for Timber Development, research, 
and demonstration work, and for fence posts and other requirements 
of the New Forest estate. 
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1)emonstratioii to the North Western Railwat on relative 

FENETRATION op AsCU ANR COAIi tar creosote into chir 

SLEEPERS. 

Daring tlie first week of September 1936, Messrs. A. E. Greene, 
Sleeper Control Officer, N. W. Railway, and H. M. Glover, Conservator 
of Forests, Eastern Circle, Punjab, visited the Forest 11 escarch Institute 
to witness some comparative tests on the relative penetration of cold 
Asou and hot creosote into the hcartwood of chir broad-gauge sleepers. 
One set of halves of 30 chir B. G. sleepers (brought to Dehra Dun from 
Dhilwan) were treated with Ascu under pressure and the remaining 
halves of the same sleepers were treated with a hot mbdiurc of creosote 
and crude oil. The sleeper halves were later out at mid-length to ob- 
serve the penetration of the preservatives in the hcartwood. 

In the words of Mr. F. Canning, C.I.E., I.F.S., Officiating Inspector 
General of Forests at the time, the results of the demonstration may be 
stated as follows : — 

“ The general conclusion regarding the results was that in this batch 
of sleepers the penetration of sapwood was complete in the case of Asou 
and practically complete in the case of creosote. The density of the 
.^scu preservative in the sapwood was generally morkcdly greater in the 
sapwood than in the hcartwood. In the creosoted sleepers, penetration 
in the sapwood was also generally complete, but the density of the 
creosote in the sapwood did not appear so markedly greater than in 
heartwood. In a few places in the sapwood probably, it is understood, 
where there was sap stain, a fungal attack considered not very injurious 
— the creosote penetration was poor. In the hcartwood the penetration 
both by Asou and by creosote was erratic ond irregular ; in the ir- 
regularity of the penetration of the preservatives there was generally 
more or less correspondence between the penetration of 4scu and of 
creosote.” 

“ The general conclusion was that, while every resers'ation must bo 
placed against drawing unwarranted assiunptions from n single and 
limited experiment of this natimc, it was agreed that in this case 
penetration of both Ascu and creosote in the hcartwood of chir was 
erratic and that there was certainly nothing in favour of Ascu as regards 
its penetration os compared ^vith creosote but on the other hand the 
penetration of preosote was probably slightlj' bettor than that of the 
Ascu.” 

“ It may be noted that in two previous experiments of tliis nature 
the results were sh'ghtly in favour of Ascu as compared with creosote. 
So far as the evidence before mo exists at the present moment I sliould 
be inclined to say that if penetration obtained with creosote is considered 
satisfactory, the penetration of Ascu should be equally satisfactory. 

E 2 
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Mr. Glover considered that the penetration wliicli we obtained in tins 
experiment was distinctly better than that which he had observed in 
the sleepers treated by the Company at Dhilwan.” 

A report on the whole investigation was later printed (for depart- 
mental use only). 


Wood Workshop Section. 

This section continued to function on a reduced scale ns u supply 
unit for other sections, while the Officer in Charge devoted the greater 
part of Ids time to veneer and plywood research and to glue testing. 
A great deal of the above officer’s time was taken up in organising and 
preparing exhibits for the Lucknow Exhibition. 

The Timber Testing Section was supplied with 14,443 wood speci- 
mens for test purposes as detailed below : — 


static bonding — 

Rescarob IR 2S7 

Bogular 1.. 1,275 

Vcbiclc minors. t'SI . C80 

Plyirood IPW 25 

Impact bonding — 

Special 2 Spl 4 

Regulars 744 

Rojcl Aircraft SBA ......... 2,523 

Compression parallel — 

Structural 3Str. 160 

Regular 3 2,309 

Compression perpendicular — 

Structural 4Str. .......... 76 

Regular 4 702 

Special 4Sp1 30 

Hardness — 0 CS7 

Shearing — 

Regular C.. ......... 2,025 

Plywood OPW 142 

Glue joints OJB 46 

Tension perpendicular to grain— 7 702 

Torsion— 8 476 

Stmokago radial and tangential — 9 662 

Shnnkago volumetric — 10 . 368 

Hammer handies — 

IH 

2H 

Aircraft — lA 205 


The Wood Technology Section was supplied with 8 *' Gamble ” 
specimens and 685 hand specimens. 
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In addition to supplying other sections with converted inatciinl for 
research purposes this Section completed 372 jobs of a varied character 
including the making of 

Handles (various). 

Packing cases (various). 

Tables and edibition furniture. 

Demonstration bridges (for Lucknow Exliibition). 

Exhibition boards (various). 

Trays (for Lucknow Exhibition). 

An earthquake-proof house (for Lucknow Exhibition). 

Lamp stands. 

Model seasoning Idlns. 

Erames (varions). 

Boxes (various). 

Stands for exhibits. 

Switch boards. 

Models of houses. 

Boilers. 

Models of furniture. 

Experimental doors. 

Ladders. 

Veneer and plywood panels. 

247 logs, 355 sleepers, 60 bolts and 58 poles of various species wore 
converted in the sawmill during the year. The logs and bolts were 
converted mainly for the Timber Testing, Wood Seasoning, and Wood- 
working Sections. 

In addition to the above, much mkccllnncous work was done, such 
ns the preparation of crossers for stacking timbers, the cutting of planks 
and scantlings for use in other sections, and the cutting of firewood from 
off-outs for the furnace kiln. 

Reports on the working qualities of specimens of the undermentioned 
timbers were recorded during the period under review : — 

Podocarpvs wallicliianus. 

PlerocarpuB santalinus. 

Bombax mulaharicum. 

Eucalyptus eugenioides. 

Amoora tutlliohii. 
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Temimlia citrina. 
Tectona grandts. 


EKQinmES. 

VoriouB enquiries in connection %vith woodworking and related sub- 
jects (other than veneeis, plywood and glues) were receh ed and dealt 
with. 

Tesib. 

Project VIII. Tests were carried out on the undermentioned species 
and the results were sent to the Forest Utilization Officer, Bengal : — 

Cryptomcria japonica. 

BucMandia populnea. 

Several sets of tests on gluing leatherette on portable gramophones 
were carried out (using a casein cement of our own formula) for The 
Oiamophonc Co,, Ltd , Duin Dum. Calcutta, and the results with sug- 
gestions, advice and samples were sent to the firm. 

Tests neic carried out on shellac bounded 3-plyi\ood of bollock 
for the Director of the Indian Lae licscarch Institute, Bihar, and the 
results were reported. 

Project VIII tests were carried out on various logs of hollong {Dip' 
teiocarpuf niaoroearpta) sent by the Deputy Conservator of Forests* 
Laldiimpur, Assam, and the results (with samples of the veneers) vere 
reported. 

Project Yin tests n ere also carried out oir a log of Bosmllia serrata 
for the Dewan of Korea State and the results r\ero reported to him. 

Tbainxxg. 

A course of training in plj-wood manufacture nns given to Mr. Man- 
mohan Lai, B. V.., a representative of Messrs. The Krislma Roller Flour 
hlills, Ludhiana. The firm acknouledged their appreciation of the 
tuition given and wrote “AVe feel highly grateful to you for your taking 
a great interest in giving training to Mr. Manmohan Lai our represen- 
tative who was sent to jou for taking training in the manufacture of 
plywood, AVc hope his training will be very useful to us for starting 
a small plant here.’* 

Courses of training in saw-doctoring were also given to selected 
soldiers from the K. G. 0. Bengal Sappers and Miners, Roorkce. This 
unit now sends their men here regularly for courses in saw-doctoring. 

The Commandant of the poips has expressed his thanks for oui’ 
co-operation in this matter and has stated that the training given is of 
great value to them. 



61 , 


. • Veneer Sub-Sectioit. 

liogs of the following species were peeled for routine tests under 
Project VIII 

Boswellia serrata. 

Termimlia tomenlosa. 

Castanopm Tiystrix. 

AnOiocephdlus indicus. 

Michtlia cJiamjiaca. 

Artocarjms cliaplasha. 
lagerstromiafos-reginae. 

MUleUia pendula. 

Abies pindroto. 

Gmelina athorea. 

Plerocarpus macroairpus. 

Diplerocarpus turbinatus. 

Many enquiries relating to veneers, plywood and glues were receh'ed 
and dealt with during the year. 


Toons. 

The Officer in Charge went to Calcutta and Delhi in the cold weather 
in order to see what markets exist for veneers of Indian timbers. Ho 
took with him samples of veneers and discussed their possibilities with 
architects, ship-builders, cabinet makers, and interior decorators, etc. 
The tour resulted in one firm in Calcutta giving a definite assurance 
that they intended to start operating at the end of this year, so it is 
hoped that before long a supply of Indian wood veneers will be available 
for those requiring them. 


Misoeleakeous. 

Mr. A. Gaffar, Student Sleeper Passing Officer, undenvent a course 
of study in the Section in August 1936. 

Mr. Ghulam Nabi, Headmaster, Government Wood Working Insti- 
tute, Jullundur, also underwent a course of study in the Section in 
August 1936, ' 

At the request of the Engineor-in-Cliief, Army Headquarters, Simla, 
the Officer in Charge of Woodworking, accompanied by the Forest 
Economist, paid a visit to the K. Q. 0. Bengal Sappers and Miners 
Workshops at Boorkee to inspect the Army folding boat and pontoon 
equipment and to offer suggestions and advice for their improvement. 
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Tlie Engineer-in-Clnef, Army Headquarters, Simla, apparently appre- 
ciated tlie help given. He -wrote as follows “ I msli to convey my 
<iTinn1fa to the Forcst Economist, to Rlr. Nagle, and all momlicrs of the 
Institute, for the trouble they have taken in compiling these most useful 
reports 

Minor Forcst Products Section. 

E. R. I. POBTABLE CHABCOAI. KtLll (“ FbIKILN ”). 

The number of enquiries about this kiln increased still further as 
the result of the publicity given to it at the Lucknow Exhibition, and 
ns the result of a recent poster. The stock of reprints containing a note 
on the kiln was speedily cxliausted. Twenty kilns arc now working 
in various parts of India. 

2. CnABCOAE BBIQUETTIKO. 

A note embodying the results of the experiments on charcoal bri- 
quetting with dificrent binders -was published in the Indian Forester 
of February 1937. It describes the various binders such ns cereals, 
BauUnia rctiisa gum, tamarind (Tamarindus indica) seeds, etc., tried 
for briquetting charcoal intended for domestic use. The cereals and 
tamarind seeds are ground into a powder and then boiled in water to 
form a paste before they arc mixed with the charcoal in the grinding 
mill. Rice (5 per cent.) and tamarind seeds (G per cent.) gave the 
strongest briquettes. The cost of briquetting using these binders worked 
out at Re. 0-3-11 and Re. 0-2-11 respectively per Bengal maund, and 
they offer therefore commercial possibilities. 

3. CrLTIVATION OF MEDICINAL PLANTS. 

It was mentioned in last year’s report that (1) Datura fastuosa, (2) 
Artemisia maritima (Kashmir variety), (3) Solanum indicum, (4) Hydro- 
cotyle asiatica, (6) Phniago psyllium, (G) Mentlia piperata and (7) Carum 
coplicum svere grown successfully in the minor forest products garden. 
The cultivation of these plants was continued to confirm the previous 
year’s results. 

The cultivation of pyrctlirum {Chrysanthemum cincrariatfolium) 
was also continued. The plants grown from seeds received firom Japan 
and Belgrade were vigorous and healthy and began flowering in May. 
The flowering period, however, was very short duo to the early and 
heavy monsoon which caused much mortality among the plants. By 
the end of the monsoon every one of the plants hod been kflled. Plante 
were again raised from seeds from plants which had been grown in the 
minor forest products garden during the previous year. The germina- 



tion of these seeds %vn8 peciiliet in that it continncd over a period of twb 
months, a few seeds germinating almost every day during the period. 
The new seedlings have been transplanted, some to open beds and some 
to pots. They were healthy at the end of the year under report. 

The cultivation of Denis ellipiica and D. imhccensis was continued, 
but the rate of growth was very low and the root system was poor. 
These plants cannot apparently be grown on a commercial scale in a 
climate like Dchra Dun. Some cuttings of the above two species of 
Derris •wcie received towards the end of December from the Malayan 
Agricultural Department through the coutt<ay of the Imperial Council 
of Agricultural Research. The end of December is about the worst 
time for planting tropical cuttings in Debra Dun on account of heavy 
frost, and the cuttings failed to strike root in spite of various devices 
improvised to keep them worm. 

Datura stramonium was tried, but became sickly during the summer 
and the plants died one by one, apparently' unable to stand the dry 
heat. 

Arrangements were made with the Forest Botanist to obtain seeds 
of medicinal plants from various botanical gardens and universities, 
etc., in Furopc, America, and China, by exchange, and several packets 
of seeds were received towards the close of the year. Our thanks arc 
due to the Forest Botanist for his co-operation in the matter. 

4. Match woods. 

A list of Indian woods tried for match manufacture was publislicd 
during the year. Anyone interested can obtain a copy by applying to 
the Utilization Officer, New Forest P. 0., Dchra Dun. 


6. Collection or intormation on drugs or torest iMroRTANor. 

This work, w'hich is being carried out in conjunction with the Bio- 
chemist and the Forest Botanist, was finished during the year, except 
for the addition of some further information collected recently. 

0. OuTrUBN or aunob tobest products (dbuos). 

It was mentioned in last year’s report that a circular had liecn sent 
to all forest officers in India asldng for information on the minor forest 
products w'ithin their jurisdiction. Replies have been received from all 
provinces and from many States, and the information is now being 
tabulated dnd recorded. Our thanks arc due to all those who responded 
for their co-operation in the matter. 
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7. Substitute toe coek foe use as insulatoes in eefeiueeatobS. 

This enquiry was not continued during the year as the production 
of extremely fine glass wool by a patented process recently discovered 
in Germany makes any other material uneconomical for the purpose 
in view. 

8. Enquieies. 

Over 40(? enquiries dealing with the supply, colleclaon, marketing, 
prices, etc., of minor forest produote were dealt with during the year. 

Paper Pulp Section. 

I. Expeeimektal Eactoey. 

1. Disintegration of hamhoos.— The newly designed feeding equip- 
ment to the disintegrator did not give improved results as regards the 
flattening and partial crushing of bamboo stems. It was consequently 
decided to have a suitable equipment designed and made by an outside 
engineering firm. Negotiations in this connection are in progress with 
Messrs. The Eumardhubi Engineering Works, Ltd., Kumordhubi 
(Bengal). 

2. Semi-commercial teats on Bambum tulda (mitenga), Dendrocalamns 
longispathns {orah) and Teinoslachgum dullooa {dolu) were carried out 
and completed. The factory experiments confirmed the laboratory 
results as regards the suitability of the above species for pulp and paper 
making. Factory trials Avere also carried out on the production of 
pulp and paper from a mixed lot of the following five species from 
Bengal : — 

(1) Oxylenanthera auriouhla (laliseru). 

(2) Dendrocalamus humiltonii {kokwa). 

(3) Dendrocalamus longisjmtlvus (piaJi). 

(4) Bambusa tulda (mitenga) 

>,5) Teinostttchyum duVooa {dolu). 

Equal quantities of each of the five species were taken, 
and the digestion, bleaching, etc., were carried out 
under normal routine conditions. The yields of pulp and 
paper and the quality of paper produced were about the 
same as those for the individual species, thus showing 
that mixed species of bamboos could be used for the 
manufacture of pulp or paper on a large scale. 

3. Pulp and paper malting te.sts were carried out on AntMstiria 
gigantea {uUa grass) from Kheri divition, TJ. P. The grass gave poorer 
results than those obtained in 1934 from a consignment of the same 
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grass from the same division. Not only were the yields of pulp and 
paper appreciably less, but both pulp and paper showed shives, in spite 
of the more drastic bleaching treatment employed. On enquiry it 
turned out that the first lot (1934) was cut from a fire-protected area 
and the second lot (1936) fiom an area subjected to annual burning. 
This factor might have had an influence on the quality of the two lots. 
There are other factors, hou'ever, which might also have influenced the 
quality. They are (1) the dificrent times of the year at which the two 
lots were cut, (2) the different ages of the two lots, and (3) the quabty 
of the soil and drainage of the ground on which the two lots were growing. 
In order to find out exactl}* which factors arc likely to influence the 
quality of grass for paper-making, it is propo-sed to obtain small samples 
of the grass from different areas, cut at different times of the year, and 
to test them in the laboratory for yield of ccHulos.c and consumption 
of chemicals. The Conservator of Forests, Eastern Circle, U. P., has 
alicady made arrangements for the supply of the different samples. 

4. Paper-making trials were carried out on <Sae<,7/a;Mwi munja (munj 
grass) sent by tlic Radhasoami Satsang Sabha, Dayalbngh, Agra. The 
quality of the paper obtained was fairly satisfactory, but the consump- 
tion of chemicals was rather high. Kuitlicr cxperiment.s will be carried 
out to try and reduce the consumption of chemicals, 

5. A series, of paper runs uere made, using the samples: of Indian 
chiisa clays sent Ijy Messrs. The Titaghur Paper Mills Co,, Ltd,, The 
Bengal Paper Mills Co., Ltd., and The India Paper Mills Co., Ltd., and 
a sample of English china clay, to test the comparative suitability of 
various olay.s as paper fillers. The expciimeuts show tiial the Indian 
cliina clays are quite suitable and satisfactory and they arc also reported 
to be cheaper than imported clays. 

6. Experiments uoro earned out on the production of krnft pulp 
and paper from neiidiocalaiim sOtefus {ialin), Ssent by Messrs. The 
Orient Paper Mills Co., Ltd., and 1hndrocala>mis longispulhus (urah). 
\ATiil6t fairly safisfactory pulp was obtained, the paper produced was 
poor in strength, partly owing to defective press rolls on the jiaper 
machine and p.u t]\ due to the lack of a Jordan or rcfinci in the experi- 
mental factory. The experiments will be continued after tho press 
rolls have been put right. The indications that good krnft can, how- 
ever, be made in India from bamboos, are distinctly hopeful. 

7. Packing paper was prepared from bagasse (ciushcd sugar cane) 
for exhibition in the Sugar Coiurt ut the AgrioulLural and Industrial 
Exhibition at Lucknow. 

8. JUanvJaclwe of pajier, boardi, etc . — ^^tbout four tons of writing, 
printing, type and packing paper's and mounting and drying boards 
were produced in the experimental factory during the year under report. 



About 2^ tons of paper and boards were supplied to the various offices 
of the Forest Eesearch Institute and College, to the Government of 
TtiHin. Press for the annual report, and to the Silviculturist, Punjab, 
and the Forest Research Officer, Bihar, for some special work. 

9. The erection of the small mechanical pulp grinder obtained from 
Messrs. J. M. Voith (Germany), was completed towards the end of the 
year under report, Ejqjerimenta on production of mechanical pulp 
from bamboos and a few selected species of soft woods will now be taken 
in hand. 

H. Labobatobv. 

1. Pulp for arlifcial silk . — Experiments on the purification oi^ bamboo 
pulp for the rayon and staple fibre industries were discontinued, pending 
the report of investigations by the Industrial Besearch Bureau on the 
possibilities of starting such industries in the country. 

2. Experiments on the digestibility and bleaehabiliiy of bamboo 
chips, supplied by the Kanldnara Paper Mills, the Bengal Paper Mills 
and the India Paper Pulp Co. were completed and a report was made 
to the Paper MiUs. The results confirmed the expectation that the 
opening out and the partial crushing of chips helped considerably in 
obtaining uniformly well digested and economically bleachable pulp, 

3. Investigation on the causes of discoloration of bleached pulps 
and papers (one of the problems referred to the section by the Indian 
Paper Makers Association) was taken in hand. Mo conclusive results 
have yet been obtained. 

4. Physical tests (tensile, bursting, folding, tearing, bulk, etc.) on 
papers prepared in the factory in connection with the experiments on 
the suitability of Indian china clays, were carried out and tabulated. 
The physical properties (specific gravity, grit, water of combination, 
etc.) of the various samples of clays were also examined. 

5. Kraft pulps were prepared from Pendrocalamvs sirictus and their 
strengths (tensile, bursting and tear) were compared by the standard 
British Pulp Evaluation method with samples of three brands of wood 
kraft pulp obtained from Sweden. The samples of the Indian hamboo 
pulp sheets, gave a higher breaking length and burst factor than those 
of the pulp sheets prepared from the Swedish pulps. This demonstrates 
that it is possible to produce kraft papers from bamboo as good as the 
wood-pulp Icraft papers imported into this country from Sweden. 

Strength tests (tensile and bursting) were also carried out on ten 
different samples of Swedish Kraft papers, obtained from Messrs. The 
Vulean Trading Co., Bombay. 

6. Four grasses, munj, ians, dah and gander, supplied by the Badha- 
soami Satsang Sabha, Dayalbagh, Agra, were tested for the production 
of bleached and wrapping papers. 
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7. Pulp and paper-making testa were carried out on Andropogon 
scl>omiani1iertt (botlia grass) at the request of the Working Plan Officer, 
No. II Anantpur division (Madras). 

8. Boiler feed water . — Houtino analytical tests in connection witli 
tlic softening of the boiler feed water were carried out ns and w'hon 
required. 


III. Tours Aun ckquirius. 

1. .A.t the request of the Mysore Government, Mr. Bliargava visited 
Bangalore and Bhadravati in June 1036, to give advice to Messrs. The 
Mysore Paper Mills Co., Ltd., regarding the specifications of machinery 
for the Mills and other matters connected with the project of manufac- 
turing paper in the State. 

2. In August 1936, Mr. Bhargava visited Dayalbagh, Agra, to 
discuss a projeet for the manufacture of paper from grasses grown on 
the estate. 

3. In September 1936, Messrs. The Orient Paper Mills Co., Ltd., 
invited Mr. Bhargava to Calcutta to discuss their project for the manu- 
facture of paper. 

4. Correspondence was carried on with Government departments, 
commercial firms and private individuals in connection with the tcohnical 
enquiries referred to the section from time to time. 

rv. TnAunNU ov Apprentices. 

At the request of the Siam Government, two apprentices, Nai Sawai 
Supayasermsri and Nai Pairojna Dharmatcha, were admitted to the 
section, in September 1936, for training in the technology of bamboo 
pulp and paper manufacture. The apprentices have nearly romploted 
their course of training. 

V. Forest Utiuzation CoNrERUNOE. 

The Forest Utilization Conference, held at Dehra Dun in March 
1937, recommended the following species lo be tested for the production 
of mechanical pulp : — 

1. Broussonclia pwpyrifera. 

2. Pinuslongifdlia. 

3. Macaranga epp. 

4. Excaecaria agallocha. 

5. Bomhax malabaricwn. 

6. Eryllirim stiherosa. 
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7. Buteafrondosa. 

8. Bostvellia serrata. 

9. Eucalj/pitts ghbulu* 

10. Sterculia spp. 

11. Abies pindr 010 . 

12. Picea morinda. 

13. Kydia calydna. 

14. Gmdina arborea. 

16. Telrameles nudifloio. 

16. Sionotus philippinensis. 

17. Teak saplings. 

Experiments on Broussonetia papyrifera and Pinus longifolia have 
recently been taken in hand. 


VI. Geakts. 

1. The Indian Paper Makers’ Association (Messrs. The Titaghur 
Paper Mill®, The Bengal Paper Mills, The Indian Paper Pulp Co. and 
The Deccan Paper Mills) contributed during the year Es. 3,250 and 
Messrs. The Upper India Couper Paper Mills, Lucknow, Es. 250 as a 
voluntary grant towards the expenses of the research work being done 
at Dehia Dun on problems of importance to the paper industry. These 
grants made by the Indian mills symbolizes the recognition of the value 
of research by the industry and insures close co-operation between the 
paper mills and the Forest Eesearch Institute. Such co-operation can 
but react to the benefit of the industry generally. 

2. The Imperial Council of Agricultural Eesearch has also made a 
grant of Es. 15,000 to the Forest Research Institute, for investigating 
the possibilities of manufacturing wrapping papers, insulation boards, 
straw-boards, etc., from bagasse (crashed sugar cane). Arrangements 
for carrying out the investigations are well under way and it is expected 
that experiments will shortly be started. 

Timber Development Section. 

This section was inaugurated from 1st April 1936. 

The Timber Development Oflicer made a start by writing up some 
short popular booklets on the following subjects : — 

1. Wood’s challenge to steel and concrete. 

2. Relative economy of wood, steel and concrete structures. 

3. Manufacture of small dimension stoclc as a rural industry. 
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4. The truth about fire hazard in timber structures. 

5. Cheaper and better gable roofing 'vritb wood sbinglc.s, 

6. Treated wood for earthquake resistant structures, 

7. Treated wood poles for electric distribution and service. 

8. Preservation of Indian wood witli Asou wood preservative. 

9. Special factors affecting timber design. 

10. Better and cheaper fencing. 

11. How to build earthquake and storm-proof booses. 

12. Superiority of treated wood as modern structural material. 

13. Relative cost of treated electric pole.'; and overhead construc- 

tion in India and abroad. 

14. Specifications for treating wood poles for overhead electrical 

construction. 

15. Treated timber bridges for Indian highways and railways. 

16. The role of timber in hangar and aerodrome structures. 

17. Wood versus steel for framed buildings. 

18. How to build fire-tcaist.ant timber structures. 

In addition, several thousand leaflets describing the demonstration 
treated timber house, the demonstration treated timber highway bridge, 
and the demonstration laminated wood bowstring foot-bridge erected 
at the Lucknow Kxlubition were distributed free to visitors at the 
Exhibition and to many engineers and others likely to be interested. 

Timber Devclofment demonstb.ition at ran AonicuimmAi, akd 
Industrut. ExniBmoN, Lucknow, 

The Timber Development Officer designed the two demonstration 
timber bridges and Ibo all-wood earthquake and termite resistant house 
at the Lucknow Exhibition. These were greatly nppreeiated and pro- 
vided an impetus to the cause of wood in two important lines, namely 
highway hridgos and earthquake reastant houses. One of the two 
bridges was designed for 8 British units of highway loading and had a 
clear span of 48 ft. and a width of roadway of IG ft. No structural 
member of tliLs bridge was longer than 26 ft. and no cross-section was 
larger than 12*'xl2''. All the bridge truss members were treated under 
pressure with Ascu. The bridge was successfully tested at Debra Dun 
by loading it with a 121 ton steam road roller and by having about a 
hundred men atanding on it at the .same time. 

The second bridge put up at the Lucknow Exhibition was of a lami- 
nated type, in which the compression member was an nrohed bowstring 
consisting of sections not longer than 6 ft. each. The bridge was used 
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as a foot-bridge leading up to the house over some water and had u span 
of 22 ft. This bridge was designed to show that such bridges are very 
practicable. Bridges of this type can be used up to qtans of about 
100 ft. The sections can easily be standardized, and made on mass 
production lines, so that portable foot-bridges for longer spans are also 
practicable. 

The all-wood demonstration house had 8 rooms (five downstairs 
and three upstairs). It had also an open cantilever verandah, and two 
glazed verandahs ou the first fioor and a good open verandah on the 
ground floor on the front side of the house. Two kinds of roofing, one 
of which was under experiment, were used on the house. A type of 
box-girder roofing, using Ascu treated 3 and 6 -pl 3 ^ood, was provided 
for part of the roof and the remaining part had Ason treated wood 
shingles. The experience gained at the Exhibition with the two types 
of roofing showed, that for conditions in India, the shingle roof is superior. 
In conclusion it may be said that this exhibition house definitely served 
its purpose in stimulating interest in treated wood structures. 


Tests with tbeated piywood fob cheap booitso. 

Several test roofing panels of 3-plywood and 6 -plywood were 
installed in the Wood Preservation test yard on a framework at a sloping 
angle before the rains started in Juno 1936. Some of the panels were 
treated witli Ascu alone and some were given a supplementary treatment 
with either petroleum asphalt suspended in crude oO, or with petroleum 
asphalt alone. Fine gravel was sprinkled over the asphalt when it was 
hot. After 9 months’ exposure to the elements, including about 100 
inches of rain, the indications are that all the joints of tho treated panels, 
which were of imported alder, have stood up very satisfactorily against 
rain. The chief defect appears to be supc^cial splitting, which does 
not however appear to become much worse after tho first 6 months. 
Observations will continue to be made on these panels and a note made 
in next year’s report as regards their condition. 


Collection or inforsiation begabdino the availabilitt op oom- 
; MEBCIAL TIUBEBS. 

During the year, questionnaires were sent out to all provincial Forest 
Departments asking for information regarding tho avafiability of those 
species which might command good markets if treated with an efficient 
wood preservative. Considerable information of value has been collected 
os the result of this investigation. 
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COLLECnON OP rNPOBSUTION REGAROniG THE COST OP ENOINEEBING 
STBHOTUBES USED IN POBUO WORKS DEPARTMENTS. 

Questionnaires were also sent out during the year to the Chief Engi- 
neers of provincial Public Works Departments asking for information 
on the cost of the more important types of engineering constructions 
used by the department. Replies from most provinces have been 
received. ' 

Treated wood poles pob ovebhead electrical transmission. 

It is gratifying to record that as a result of the activities of the Timber 
Development Officer, practically all provincial Electrio Inspectors have 
removed the ban on the use of Seated wood poles by electrical licensees. 
This has resulted in numerous enquiries and schemes for utilising treated 
wood poles in place of the usual metal pole. 

Tour pob Timber Development. 

At the commencement of the year the Timber Development Officer 
toured India and met and conferred with several heads of Departments 
in Assam, Bengal, Bihar, the Dnitcd Provinces, the Punjab, the North- 
West Eronticr Province, the Central Provinces, Bombay Presidency 
and Madras Presidency. Ho also discussed the possibility of a more 
extended use of treated timber in harbour construction with the Chief 
Engineers of the Port Trusts of Calcutta, Bombay, Madras, Cochin and 
Vizagapatam. 

Installation op Ascu wood preservation pressure plants. 

At the commencement of the year, when the Timber Development 
Section was inaugurated, there were in India only two Ascu wood preser- 
Vivtion plants working under the auspices of the Agriculture and Fisheries 
Department of the Madras Goveriunent, and two wood preservation 
plants belonging to the Ascu Wood Preserving Agency. During the 
year under review, the Government of Travancoro started Operating a 
large-sized plant and they have alieady treated a few thousand poles for 
electrical distribution purposes. Tlio Goveriunent of Mysore also 
treated over a lakh of metre gauge and narrow gauge sleepers with Ascu, 
mostly of Diplcrocarpus iudicus. Several thousands of these sleepers 
were for the Madras and Southern Mahratta Railway. Messrs. Callen- 
der’s Cable & Construction Co., Ltd., put up Ascu pressure treating 
plants in the United Province.s, Bihar, Bengal, lifadras and Bombay. 
These plants were all designed to treat timbers up to 40 ft. in length and 
18" in diameter. The Forest Department of the United Provinces also 
put up a small poi table Ascu pressure plant in Ilaldwnni division. The 
Government Carpentry School nt Jullundur put up an Ascu pressure 
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plant. Building contractors in Amritsar and Lucknow put up two 
more Asru pressure plants. The Vizagapatam harbour authorities 
started operating their Asou pressure plant, and the State Engineer of 
Bastar started treating timber with Ascu under pressure in a 40 ft. 
cylinder. The Government of Mysore have expressed their intention 
of putting up a second plant for treating timber with Ascu. The Govern- 
ment of Hyderabad have also expressed their desire to put up one large- 
sized Ascu pressure treating plant and one small-sized experi- 
mental Asou pressure treating plant. The State of Jodhpur 
and the Zamindari of Balrampur have placed orders for two Asou pres- 
sure plants. In short, at the end of the j’-car under review, there wxro 
twenty Ascu pressure wood presen’ation plants cither actually func- 
tioning or definitely on order. 

In view of the above facts it would appear that commercial wood 
preservation has definitely come to stay in tliis country. It is expected 
that there will he further developments to report by the end of next 
year. 

Apologies are due to the Government of the Federated Malay States 
for the statement made in last year’s report that the Government of the 
Federated Malay States had definitely decided to put up an Ascu plant. 
The mistake was due to a misunderstanding. Some experimental treat- 
ment with Ascu is being done in the Malay States but tliis is being done 
in an existing plant. 

Deputation or outside OFncERs to Dehra Dun to investigate 

TREATED TUIBER UTILIZATION, 

Mr. D. 6. Plumley, State Engineei of Bastar State, and Mr. Jagdish 
Prasad, a Public "Works Department engineer of the United Provinces, 
were deputed to the Forest Research Institute by their respective Gov- 
ernments to investigate and report on the question of a more extensive 
and efficient utilization of indigenous timbers in constructional work. 
It is understood' that the latter’s icport is being printed. The draft 
reports Of these two officers were very favourable to the cause of timber. 

Mechanical Sub-Section. 

1. Due to the heavy rush of work experienced during the year the 
existing Eta'S was not found adequate to cope with all the orders. Never- 
theless COO jobs were completed during the course of the j^car, in addition 
to tlip usual large number of jobs of everyday routine 

2. In the Paper Pulp Section considerable alterations were made 
during the year under review. The lean-to machine shop on the north 
side of tl e paper pulp workshops was extended to take more machines. 
A 30 H.P, motor was installed there aftei providing the required elcctiic 



mains to run it. A main shaft drire for this motor was also installed. 
The new mechanical pulp prinding machine was erected in the extension 
on receipt. The disintegrator was dismantled from its old position and 
erected in a different position. The bamboo and grass cutting machines 
were also installed in their new places, and a press was made for making 
sheets of fibre boards from bagasse. The old defective digester was 
taken down and discarded. Specifications were prepared for a new 
digester and the digester itself was received at the end of March. New 
rustless steel liners for the rod mill were received during the year, and 
after removing the old ones, the now ones were grouted into position 
with the help of molten zinc. The chemical laboratory of the Paper 
Pulp Section was also extended and water and gas connections were 
provided. The south verandah of the Paper Pulp hall was enclosed for 
use as a paper store. The new laboratory beater, the standard pulp 
sheet machines and a pidp press were also installed. 

3. In the Seasoning Section, one of the four new kilns of improved 
design was completed during the year. One of the humidity chambers 
was lined with galvani-scd sheeting, and a new door of an improved 
design was made and tested successfully. One very delicate piece of 
apparatus was made for the measurement of the diffusion of moistiuro 
in wood. Another delicate piece of apparatus of pure copper was built 
for the measurement of the thermal conductivity of wood and other 
insulating materials including liquids. Two sets of the various parts 
of the new electric moisture meters were made for trial purposes. 

4. In the Timber Testing Section one Buckton machine was given 
a complete overhaul. 

0. In the "Wood Preservation and Timber Development Sections 
numerous heavy fittings were made for the three wooden bridges for the 
Lucknow Exhibition. A large number of fittings and bolts were also 
made for the wooden house for the Lucknow Exhibition. A small .Ascu 
plant was erected and connected up with the laboratory plant. 

0. On the electrical side, the thregD. C. generators with their switoli 
boards, all the electric motors of various sizes and their switch gear, 
all light and power wiring circuits, ceiling and table fans, and other 
miscellaneous electrical appliances in the lahorntorics of all branches were 
maintained in good order. 

7. Tlie 4 motor lorries, the fiic opplinncas in the Institute, and the 
railway track and trucks were mnintninod in good order. The steam 
boilers were also maintained in good order. 
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CHAPTER VI.— CHEmSTRT BRANCH. 

The following ptogtamtnc of work was undertaken during the year 
under report 

1. General study of tlie chemistry and commercial uses of the minor 
forest products. 

A. — ^Drugs : — 

(i) 7itcx negundo, Linn, and V. pcduncvlaris. Wall. 

(ii) Curcuma angustifolia, Roxb. 
fiii) Fish poisons. 

B. — Oils and Fats : — 

(i) Ximenia amerieana, Linn. 

(ii) Litsaa chittensis, Lamk. 

(iii) Baulnnia varirgala, Linn. 

C. — Other products ; — 

(i) Eupatonum odnralum, Linn. 

(ii) Osijris tenuifolia. 

(iii) iSaimurea hppa, Clarke. 

2. Forest Soils. 

3. Misrellancons enquiries. 


1-A, — Drugs, 

(i) Vilcjr negundo, Linn.— It uas leportcd last year that new leaves 
of the plant (Maich-April) contain a glncosidc (M. P. IBi® C.) which in 
mature leaves is absent. It was also reported that this glucoside on 
ly ro ysis with alkali bleaks up into pare-hydroxv-benroic acid and 
another crystalline glucoside (M. P. 173-74'’ C.). Further work on the 
elucidation of its chemical constitution indicates that the molecule of 
tae glucoside coiwsts of three parts namely, glucose, para-hydroxy- 
benzoic acid and an unidcntiried substance, which is extremely sensitive 
to acids, least trace of which even at room tempcrntuie decomposes it 
into a dark biov n amorphous substance, insoluble in anv of the common 
solvents. Chemical investigation had led to our suggesting a tentative 

glucoside and C„H,„Oj for the 
second rurther work is in. progress to isolate and identify the third 
part of the molecule of the glucoside. 

different solvents juelded per cent, extractives to petroleum ether; 
2-5 per cent, to ether sulphuric; 1-3 per cent, to chloroform; 10-2 per 
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cent, to alcohol and 11*9 per cent, to water. The other and chloroiorfn 
extracts mainly consist of fats, reshis, etc. But from the alcoholic 
extract an amorphous glucosidal substance has been isolated. Both 
the glucosidc and its hydrolysis product being amorphous, much pro- 
gress could not be made. This, however, is being examined in greater 
detail. Apart from the glucoside, a minute quantity of an alkaloid has 
also been isolated. 

(ii) Curcuma angusUfolia, Eoxb.— Roots of various species of Cur- 
cuma are said to be pharmacolo^cally active and in the Ayurvedic 
system of mcdicino are prescribed for various ailments. The main con- 
stituent of the roots is starch, though some possess varying amounts 
of essential oil and colouring matter also. The nature of the starch from 
C. angustifoUa docs not appear to have been studied, even though it is 
an article of trade (known as taujdr or tikhur in Madras and Travan- 
core) and the starch is considered as good as the true arrowroot and is 
given to infants and invalids. The sample of Curcuma examined hero 
gave on successive extractions with different solvents the following 
peroontnges of extracts ; — 


Per cent. 

Fatrolcam ether 0-0 

Ether 30 

Chloroform 0'7 

Alcohol 0*1 

The roots contained traces of sugars and 60*0 per cent, of starch. 

There appears to be some doubt as to its correct botanical identity 
and therefore detailed examination has been loft over for future work. 

(iii) Fisk poisons . — During the year we have explored several other 
plant producto which arc reputed as fish poisons. Of these only MUJetlia 
packyoarpa, Benth., roots have given rotenone, total other extractives 
being 3*5 per cent. At present, our work on fish poisons is only of an 
exploratory character and we arc concentrating attention to discover 
those that contain rotenone or alh'ed produces, thus obviating, for the 
present, the tedious biological experiments which alonO arc the final test 
for their insecticidal value. 

The existence of rotenone in MUlellia packyoarpa is both intere.sting 
and important and work on this will be extended. The pro 2 >er ngc of 
the roots and the season of collection appear to be important points to 
bear in mind. Tlic other species Milletlia auricuhUt, Baker, which is a 
pest in some of our forests, has not yet yielded any rotenone Imt the 
work is being continued. 

It would be interesting to add that work on fish poisons is attracting 
the attention of the Government, and the Imperial Council of Agricultural 
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Besearch have spent, during the last year and a half a considerable smn 
of money on exploratory work. 


i-S . — Oils and Fats. 

(i) Litsrsa chinensis, Lamk. Syn., L. sebifera, Pcrs. vern. Muida 
Lalri (Hind). — The work on e.xtraction of lauric acid has already been 
mentioned in the past reports and it has now been extended to L. cht- 
nensis which grows commonly in some of the forests in the United Pro- 
vinces. Its berries 3 ’ield (54-74: per cent, of kernels containing 3G-66 
per cent, of a crystalline fat of the following constants : — 


Specific Gravity at 30° C 0 019 

Bcfractivc Index at 30° C. 1’4461 

Iodine value (Hanns) .... . 0-3 

Saponification value 274‘1 

Acid value 4-6 


Further work has shown that the fat consists of 93 per cent, of trilaurin 
and as such it adds another source for the exploitation of lauric acid. 

(ii) Ximenia amerkana, Linn . — A detailed examination showed that 
the main constituent glj'cerides in the oil arc cerotic (16 per cent.) ; 
ximenio (hexacosonic) (16 per cent.) ; oleic (Cl-O per cent.) and linoleic (7 
per cent.). The interesting feature of this oil is the presence of a new 
uesaturated acid, ximenio acid, which has not hitherto been reported 
to be present in vegetable oils and fats. It belongs to the oleic acid 
series, forms a dihj^droxy derivative M. P. 118-119“ C. and on catalytic 
reduction is converted into cerotic acid. Further work on tho elucida- 
tion of its chemical constitution is in progress. 


J-C . — Other Products. 

(i) Eupatorium odaralum, Linn. — Tho Eupatorium of American origin 
is known to yield essential oils, the main constituent of which is dimethyl 
ether of thymolij-droquinone. The Indian species do not appear to 
have been studied and it was thought desirable to take up this investiga- 
tion. Collection of this plant material was made in x\ssam but when 
received in Dchra Dun it had dried up and lost almost the whole of its 
essential oil, the yield being only O'l per cent. Tho oil was dark-green 
in colour, of density 0-9513 and refractivity 1-4976 at 20“ C. A detailed 
examination of the oil will be made os soon ns sufficient quantity of the 
plants is available. 

(ii) Osyris tenuifolia . — ^Reference was made to the so-called East 
African sandalwood oil last year and the constants of the oil from Tan- 
ganyika were given. In order to be certain of the genuineness and 
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purity, it was thought desirable to distil the oil in Dehia Dun from the 
stem and roots of 0. temifolia, both obtained from Tanganyika. Both 
the stem and the roots had 13'3 per' cent, moisture and 3-6 per cent, of 
the light yellowish brown essential oil, having an odour similar to that 
of the Indian sandalwood oil but fainter and more pungent. The 
constants for the oil distilled in Dehra Dun and that obtained from 
Tanganyika are given below ; — 

Distilled in Distilled in 

Tanganyika. Dehra Dun. 


Colour .... 
Specific gravity at 20" 0. . 

Refractive index at 20° G. . 
Angle of rotation 
Ester value 

Ester value after acetylation 


Light yellow. Light yellow. 

0- 0574 0-9497 

1- 4096 1-6000 

—47-1° —66-47° 

m 16-4 

181 220- 


It is obvious from the above that the oil distilled in Dehra Dun is 
richer in alcohols. To determine the amount of santnlol, the oil was 
fractionated at 4-5 mm. pressure when about 65 per cent, distilled at 
160-166® 0. This was the main fraction consisting mainly of the free 
alcohols and had a specific gravity 0-9626 at 20° C. ; refractive index 
1-6010 ; angle of rotation — 58-14° ; ester value 14-9 ; and ester value 
after acetylation 233-86. It reacted readily with phthalic anhydride 
to form an acid phthalate, a thick viscous oil, and attempts to obtam 
strj’ohnine phthalate compound resulted in getting a viscous oil. On 
regenerating the sesquiterpene alcohols from this by saponification with 
allmli and steam distillation, an oil was obtained which resembled santalol 
in smell and had the follon-ing constants : — 

Density ot 20° C 0-9771 

Belractivo index at 20° C. 1-6030 

Angle of rotation — 13-6° 


These constants are well within the limits for oc and ^ santalol but 
its further confirmation is necessary. On the presumption that the 
purified oil is santalol it represents about 45 per cent, on the original 
oil. This work is being continued. 

(ill) Saussurea lappa, Clarke, vern. Kuth. — ^Further* work on hith 
(CostUB root) grown in British Garhwal confirms the statement made last 
year that this product compares very favourably with that of Kashmir. 
The following table gives the description and essential oil contents of 
the samples analysed ; — 

Oil per 

. ' cent, on 

Moisture zero inois- 
per cont. ture basis. 

Boots from Bhuna nuiscry (10,600'), 1031 plants, col- 
lected in September 1036 1.6-3 3-1 

From Bistola nursery (11,600'), 1931 plants (duect soiv- 
ing) collected in September i036 .... 14-2 4-2 


The roots from Kasbmir, on average, contam 2—4 per cent, oil, according to ago 
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2. — Forest Soils. 

An attempt is being made to study the nature of forest soils and fot 
tbis purpose data is being rollectod. Soils from typical forests of Acacia 
bundra, Shorea robusta and Tcclona grandis have been examined but the 
work is yet in a preliminary stage and it is premature to report results 
and conclusions. A number of analyses of stray samples of soils, received 
from forest officers, have also been carried out. 

3. — Miscellaneous Enquiric,. 

(i) Certain manufacturers complained to us that match splints, 
from semal [Bomhax malabaricum) grown in the United Provinces, arc 
too dark, which colour deepens further on processing and that they 
therefore compare unfavourably %vith semal from Assam. On exami- 
nation, it was noticed that the red brown colour was not on the 
surface only but permeated all through the cells of the wood. Solvent 
extraction removed the colouring matter which on examination was 
found to be acidic in nature. Consequently an alkali treatment fol- 
lowed by slight bleaching appeared to be tlie solution of the difficulty. 
After a series of tests, it was foimd that soaking of the splints in 1 per 
cent, caustic soda and subsequent bleaching \vith calcium hypochlorite 
(Perohloron) of strength—O’S j pts. in 100 pts. of water gave satisfac- 
tory results and the finished splints were very much lighter in colour. 

(ii) A large number of analyses were undertaken on behalf of forest 
officers, officers of the Institute and other departments of the Govern- 
ment, and of these mention may be made of the folloning ; — Artemisia 
maritima ; tree Idllers ; arsenated pulp boards ; Betula sp., eto. 


Summary. 

It has already been reported lost year that the study of Vitex negundo 
and y. 'peduncularis was taken up with a view to discovering the active 
principle responsible for the mcdioinal properties attributed to these in 
the Indian system of medicine. Pj7w peduncularis, for instance, is a 
well-known remedy for black water fever. Our investigations have 
shown that it contains a gluooside and an alkaloid, identity of both of 
which has not yet been established. From V. negundo, on the other 
hand, has been isolated a glucoside, constituents of which are glucose, 
para-hydroxy-benzoic acid and an uiudcntified substance. To para- 
hydroxy-herrzoic acid coirld be attributed the antipyretic and disinfectant 
properties of this drug. 

Of the fish poisons that are under investigation the discovery of 
rotenone in Milleltia pacJiycarjia is interesting. 
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The study of the indigenous sources of lauric acid which has been 
mentioned in previous reports, has now been extended to TAtsaa chi- 
nensis, the fat of which contains 93 per cent, of trilaurin. Another oil 
that has been investigated during the year is from the seeds of Ximenia 
americana. The discovery of a new fatty acid, which has been desig- 
nated as Ximenic acid, is of interest. 

Under the heading of essential oil has been mentioned the pleasant 
smelling oil from Osyris tenuifolia which grows in East Africa. The 
oil is very similar in odour to sandalwood oil and contains about 46 per 
cent, of a sesguiterpen alcohol which probably is sautalol but its iden- 
tity rei|uires confirmation. 
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APPENDIX I. 


Publications of 1936-87. 


Serial 

Ko, 

Title of Fablleetlon. 

Anther. 

Date of Issue. 


rOREST RECORDS. 



1 

Fiellmlnary Survey of the rnrest Types of India 
end Darina, 

H. 0. Champion 

August 1030. 

A 

Rcsnits obtained u Itli a timber dr) Ing kiln beatcd 
directly by Furnace Oases. 

S. K. Kapur . 

July 1038. 

s 

Standard and Commercial Volume Tables for DaU 
berffia uttoo. 

Ma A. Kakazat • 

Jnly 1030. 

4 

A stand Table for Clilr csenegcd high Forest 

.... 

August 1030. 

s 

lUnor Forest Froducte of Chakrata, Dchra Dun, 
Saharmpnr and neighbouring Forest Divisions ; 
Fart 1, — The Oil Bearing Seeds 

8. Krlahna, 8. V. 
Fnniambekar and 
M. B. Ralzada. 

January 1037. 

0 

Entoinologlcsl Inv estlgstlons on the Spike Disease 
of Sandal (£7) Clir)somclldae, 

K. C. Chatterico A 
A G. D. Bhasln. 

Jnly 1030. 

7 

A Survey of the damage to teak timber by the 
Dccliolc'liorct throughout the main teak- 
benrlng forests of Burma, 

D. J. Atkinson 

Dceemher lOdO, 

8 

Immature Stages of Indian Colcoptern (16) An- 
thrlhldne. 

J. 0. M. Oanlncr . 

August 1030. 

0 

Eotomotoglral Investigations on the Spike Disease 
of bandal (28) Cleadldae (Uompt ). 

K. C. CIiattcrJcD . 

Augnat 1030. 

10 

Hew Indian Ccrambycldae . . . . 

3. C. St. Gardner . 

Auguet 1030, 

11 

Few Indian Tlngltldac 

C. 3. Drake AM. E. 
Poor. 

July 1030. 

12 

Zvcl ncue Calllnhlpls mit lliren Barven (Sandn- 
lldac. Col }. 

Frltr van Emdeii . 

August 1010 . 

13 

A note on Frotoeting Indian StruUural Timbers 
agalnstflrc.termlles.borcrsnndfungUrol) 

S, Kamr^an • 

OctolHr tOJb 

14 

Tho formation of Ilcartaood and its amount In 
Deodar Timber. 

M, A. Kakaznl 

(/» Prew.) 

16 

Entomological Investigation on the Spiko Disease 
of Sandal (32) Lygaeldao (Ilemlpt.) 

K. C. Chattcrjcc 

{In Pren.) 

10 

Cls I.ntr. et Anobltdes noov cux dca Indcs . 

U. Fic . 

(In Prras.) 

17 

Immature Stages of Indian Colcoptera (22) 

J. C, M. Gardner . 

(Zn PMt») 

18 

Ken Cro'sotarsaa (Flati'podldae Col ) 

C, r, C. BCcaon ' . 

(f n Pnn.) 

10 j 

Seed Welffhts, Plant per ccQts.gCtCsgforforcatphnta 
In India 

T, X, ben Giip'ta . 

(Juh 1037.) 

20 

Indian Termlnahaa of tlio bcctlon of Fentapicrn . 

C E. Parkinson . 

(Jill) 1037.) 

21 

Illustrations of Indian Forest Flants, Fart IV 

C E. Parkinson . 

(Jill) 1037.) 

22 

Entomologicnt Invc'tfgatlona on tho bplko Dhcaso 
of Sandal (20) Corel dae A Bcr) tidao (Ilcmipt.) 

N. C. Chatterjec . 

October 1030. 

23 

Somo new Carabldae from India 

It. E. Andrencs . 

December lOJd 

24 

Immature Stages of Indian Cohoptem (20) Carn- 
bldao. 

T, C. M. Gardner . 

December 1630, 

26 

Reno Brcntlildcn und L)cldonaus Indian . 

R, Kleino 

January 1047. 

20 

Entomological Tnvoattgatlons on tho Spike Dhciiao 
uf Sandal (40) Rcduvildao (Ilcmipt ) 

K. C, Cliatterjco 

Dcrcmber 1030. 

27 

On (bo Biology of tho BoBtrj'cfaldae , 

0. le C. Beeson A 

lie Ale Bliatla. 

Marrh 1037, 










Publications of 1936-37 — contd. 


Serial 

Ko. 

Title of publication . 

Antlior. 

Date of issue. 


FOAESI RECOBDS— eimttf. 



28 

Lntoznological In^estlqitlons on the Spike Disease 
of Sandal (31) Dermaptera &. Orthoptcra. 

L (HiopardA K C. 
Chatterjee. 

(lul; 1037.) 

29 

Iinm*»ture Stages of Indian Coleoptera (21) Cle> 
ndae 

J. C. M. Gordner • 

(July 1037.) 

30 

Second Interim Deport on Work under Project 
Tilt (Testing of Indian Timbers for Veneer 
and Plywood) 

W. Kagle 

(July 1037.) 


OTHEtt PUBMC4TIOKS 



31 

Annual Detum of Statistics relating to lorest 
Administration m British Indln, 1034^5 


October 1030 

32 

Annual B.eturti of Statlaties relating to Potest 
Administration in British IndlOf 1935*36 

• • 

(In PrtM ) 

33 

Torest Beseorcli and Indian Industrj 


December 1030 

34 

Buies for the Grading of Teak Squares ilUpnnt) 

L K ScimanAV D 
Llma^c 

Apnl 1936. 

35 

Torcsts in relation to Cliiontc, W ater Conser\ ntion 
and Erosion 


(June 1837.) 

3G 

The Forest Beseordi Institute and College , Central 
Xiibrary, Classfded Catalogue. 1934 

• 

(Ill Pkm.) 

37 

klercer'e Tables (Rfpnnt) • • 

L. Idercer A Kand 
Mai. 

(In Pmt ) 

3S 

Progress Beport on 1 orest Eeseirch work in India. 
Fortl — The rarest Beseareh Institute. 2935-36 

.... 

December 1980 

30 

I Frogiees Report on Potent Rescaioh work m IniUa, 
Part IT — ProTinclnl Reports, 1036 30 


(May 1937 ) 

40 

; Classified List of 1 orest Olllccrs of the Lidlan and 
Provinciil Forest Sendees and of the Indian 
Poreat Engineering Sen ice in India and Burma 
on lat July 1936 

* • 

lebniary 1037. 

11 

Progress Report of the lorcst College. Dchxa Dnn, 
1935<3G 

... 

Januar} 1937 


Launc, V. 

Kakazai, A. . 

Champion, H. G. 

Champion, H. 6. 
Kakazai, Iil. A. . 

Sen Gnpta, J. K. 

Champion, H. 6. 

Sen Gnpta, J. N. 

Champion, H. G . 


GONTBIBUTIONS TO SOIENTIPIC PERIODICALS. 
Stluaitture. 

r . What are tbo largest trees in the noild T {Ind. Forester, 
Sfareh 1S36.) 

. . Dry 'R’cight Jaotor for kosb (alder) firewood. (Ind, 

Forester, Apnl 1036.) 

. . Ibo regeneration of tropical evergreen ferests. (Itid. 

Forester, May 1936.) 

. . Ground fires and fertility. (Ind, Forester, May 1936.) 

. . Gradations in thinning intensity. (Ind. Forester, June 

1936.), 

. . Shade (temandcr lersus shade hearer. (Ind. Forester, 

June 1930.) 

. . Maximum age attained by big timber trees, (Ind. 

Forester, jnno 1036.) 

. . Best date for pro-monsoon planting of teak stamps. 

(Ind. Forester, July 1036.) 

. . Effect of cnrrcnt forest management on future timber 

supplies, (/ntf. Forester, August 1936.) 
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CONTRIBUTIONS TO SCIENTIFIC PERIODICALS— conJd 
SUvieuUttre—eoniA. 

Son Gupta, J. N. . . Rogoncration of gurjan [DipUroearput). {Ind 

ForesUr, December 1D30.) 

Koknzai, M. A, . . . Precision of tbo standard Indian sample plot method. 

(Ind. ForesUr, Januoiy 1037.) 

Champion, H. G. . . Can you use a divining rod T {Ind. Forester, rebruory 

1937.) 

Kakazai, M. A. . . . Note on method of calculation of average crop diameter 

in sample plot work. {Ind. Forester, February 1037.) 
Laurie, H. V. . . . The beginning of teak plantation in India. (Ind. 

Forester, March 1037.) 

Champion, H. G. . . Which way conversion. (Fmpire Forestry Journal, 

Vol. IB, No. 1. 1036.) 

Entomology. 

Beeson, C. F. C. . . . Mnrtcsia : A Marino Boror. (Ind. Forester, Vol. LXII, 

May. 1036, pp. 280-280.) 

Gardner, ,T. C. hi. . . A New Indian Species of Atraotoccrus (Col. Lymca> • 

lonidao). (Proo. Roy. L'tif. Soo. Lond., Scr. B., Taxo- 
nomy, Vol. V, 1036, p. 181.) 

Gardner, J. C. M. . - A new species of Dihammus from India (Col. Ccrambyci- 

dac). (Proo. Roy. Rut. Roe. Lond., Vol. VI, 1037, 

p. 6.) 

Botany. 

Paikinson, C. E. . . . rioncring of Bonibar mnhtbariett,,,. (Ind. Forester, 

March 1936, p. 105.) 

Parkinson, C. E. . . .A new genus of the Connarncen. (Ind. Forester, Mav 

1930, p. 293.) 

Parkinson, C. E. . . .On some little knoun and confused Indian Terminalias. 

(Ind. Fotester, July 1930, p. 496.) 

Rairndo, M. B. . . . Recently introduced or otfioroiso imperfectly known 

plants from tho Upiicr Gongetio plain. Parts 1 and 2. 
(Jour. Bot. Roc., 1935 and 1930, pp. 330-40 and 140-07.) 

Utilisation. 

Limaya, V. D. . . . Variation of properties of Dalbergia sissoo. (Ind, Fores. 

ter, July 1930.) 

Kapur, S. N. & Nnrnyan- 

mnrti, D. ... A cheap and effirient electric moisturo meter for wood 

designed ot tho Forest Research Institute, Dchrn 
Dun. (Ind. Forester, September 1930.) 

Narayanamurti, D. . . Tho Elcctrienl Resistance of wood and its variation with 

Moisture Content. (Ctirrriii Seienee, August 1936.) 
Chowdhury, If. A. . - A fossil dicotyledonous wood from -Assam, (.dnnnls of 

Botany, Vol. L, No. CXJX, July 1036,) ^ 

Chowdhury, K. A. . - Terminal and Initial Parenchyma cells in the wood of 

. Tcrminalia tomenlom "W. & A. (The Few Phvtoloaist 

Vol. XXX^^ No. 4, October 1030.) ’ 

Ramnawnmi, S. . . . Briquetting ot Olintcool. (Ind. Foi ester, Fcbrnnrt- 

1937.) •*. 

Knmesam, S. . . . Potentialities of wood fuel and charcoal for cheap power 

prodiiotioii in India. (Ind. Engineering, March 10.37.) 
Bhargavn, M. P. . . . Proaptota of tho Paper Industry. (Commerce, 28t*h 

November, 1930.) 

Bhargava, M. P. . . . Tlio Pnp6r Pulp Situation in India. (Pioneer Supple. 

ment, 0th January 1037.) 

Chemical. ' 

Krishno, S. A Chose, T. P. . Oceurronto of Derris dliptiea in India. (Current Science 

1036, Vol, No. 12, pp, 857-850.) 

Ktislmn, S, A Ghose, T. P. , Constituents of tho leaves of Viter negundo. (Journal 

Ind. Clam. Roe., Vol. XIII, No. 10, pp. 034-610.) 
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APPENDIX n. 

PUBLICATIONS OF THE FOREST RESEARCH INSTI- 
TUTE, DEHRA DUN, AVAILABLE FOR SALE. 

SILVICULTURE SERIES. 

BoLLETas {Old Series). 

FniOE 
(exclnaivo 
of packing, 
postage, 
etc.). 
Be. A. p. 

*4. Fteus clasiica: its natural growth and artificial propagation, with a de- 
scription of the method of tapping theireo and of tho preparation of 
its rubber for tho market, by E. Sf. Coventry . . . . 0 12 0 

Pamfulets. 

*6. Koto on Porcst Bc<crvation m Banna in tho Interests of an Endangered 

Water-Supply, by A. Eodger 10 0 

^8. Kote on tho Collection of Statistical Data relating to tho principal Indian 

Species, by A. H. F- Caccia . . . . . . . 0 10 0 

*9 Tables show mg the Progress in Working Plans in tho Provinces ontside 
the Madras and Bombay Presidencies up to 31st December, 1008, 1^ 
the same author . . - ... 0 10 0 

*10. Note on the Best Season for Coppice Fellings of Teak (Tectana grandia), 

byR. S Hole 040 

Bulu.'cies. 

2. Memorandum on Teak Plantations in Burma, by F. A. Lecte . . 0 10 0 

*8. Note on some Germination Tests with Sal Seed {Shorea robusla), by B. S. 

Troup 0 2 0 

*22. Kote on the Causes and Efieots of tho Drought of 1007 and 1908 on tho 

Sol Forests of tho United Provinces, by B. S. Troup . . .060 

*30. The Compilation of Girth Increments from Sample Plot Mensuiomcnts, 

by R. S. Troup . .020 

*33. Koto on an Enquiry by the Govomment of India into the Relation 
between Forests and Atmospheric and Soil Moisture in India, by 

M.HiU 10 0 

*41. Kote on Weights of Seeds, by S. EL How ard, Boviscd by H. Q. Champion 0 8 0 
*46. Note on tho Miscellaneous Forests of the Kumnon Bhabar, by E. A. 

Smythics • - 100 

•46. Bate of Growth of Bengal Sal {Shorea roimta), I Quality, by S. H. 

Howard 100 

*47. Volume Tables and Form Factors for Sol {Shorea reiusla), by the same 


author . . . . . . . . . . .060 

*58. General Volume Tables for Chir {Pirns longi/dta), by S. H. Howard . 0 8 0 

•82. P.elimmaiy Yield Table for Dalbergia stssoo, by S. H. Howard . .020 

*65 Tables for bark deductions from logs, by S. H. Howard . . .030 

*67. Chir (PiRVs longijdm) Seed Supply, by S. H. Howard . .030 

*78 The Problem of the Pure Teak Plantation, by H. G. Champion . . 0 12 0 
•82. The Measurement of Standing Sample Trees, Igr H. G. Champion . 12 0 

*83. Provisional Yield Table for Quereus tneana {Ban} or BanoaL), by H. G. 

Champion and I. D. Mohendru 0 14 0 

*86. Cold W'eathcr Plantmg in Korthem India, by H. G. Champion . ,090 

*87. Yield Tables for Teak Plantations in Java, by H. Q. Champion . . 0 14 0 
*88 Seasonal Progress of Height Grow th in Trees, by H. G. Champion . 0 14 0 

*89. Effect of Defoliation on the merement of Teak Saplmgs, by H. G. 

Champion 030 

*91. Damage % Frost at New Forest, Debrii Dun, dnrmg 1930 to 1934, 1^ 

Bschaspati Kantiyal 0 12 Q 
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^Vol. 

V, Part 

*VoL 

VI, Part 

* 

„ Part 

•Vol. 

Vm, Part 

* 

„ Part 

•Vol. 

IX, Part 

•Vol. 

X, Part 


„ Poit 

•Vol. 

XI, Pott 


„ Part 


„ Port 

•Vol. 

XII, Port 


„ Part 

* 

„ Part 

* 

„ Part 

* 

„ Part 

•VoL 

XHI, Part 


„ Part 

* 

„ Part 


„ Part 

« 

„ Part 

« 

„ Part 

•Vol. 

, X^^ Port 

•VoL 

XV, Part 


SILVICULTURE SERIES— con«rf. 

Forest Records {Old Series). 

Pjaon 
(exdusive 
of packing, 
postage, 
etc.). 
Bs. A. F. 

II. — Hote on Bine Gum Plantations of the Nilgiris 

{Evealyptus gliAulus), by B. S. Troup . .16 0 

II. — Statistics compiled in the Office of the Silvicul- 
turist, Forest Research Institute, Oehra 
Bun, dunng 1016-10 . ...160 

V. — Statistics compiled in the Office of the Silvi- 
culturist, Forest Research Institute, Behra 

Bun, dunng 1016-17 0 10 0 

n. — ^The Regeneration of Sal (Shorea rebusta) 

Forests, by B. S. Hole . . . .220 

IV. — Hotes on Artificial Regeneration in Bengal, 
by A. K. Glasson, P. T. Bussell, E. 0. Slieb- 
bearc and B. E. S. Teague , . . .200 

VII. — Nate on the Possibilities of Camphor Cultiva- 
tion from Ctnnamtmum eamphora in Northern 
India, by S. H. Howard, W. A. Robertson 


and J. L. Simonsen 14 0 

III. — A Sal Yield Table for the United Provinces, 

by £. A. Smythies and 8. H. Hoivard . ,15 0 

VI. — General Volume Tables for Sol (Shorea robusta), 

by S. H. Howard 17 0 

II. — Contributions towards a knowledge of Twisted 

Fibre in Trees, by H. 6. Champion . .280 

in.~Bcgeneration with the assistance of Taungya 
in Burma, by H. R. Blanford . . .14 0 

VII. — ^Volume Tables for Teak and Sal for the Central 

Provinces, by V. K. Haitiand . . .090 

I. — Volume and Outturn Tables for Sal, by S. H. 

Howard 12 0 

IV. — Yield Table for clear-felled Sol Coppice, by 

S. H. Howord 0 8 0 

V. — Yield and Volume Tables for Chir by the same 

author 10 0 

VI. — Yield and Volume Tobies for Bcodar, by the 

same author . . . . . .080 


IX. — ^Notes on Artificial Regeneration in North 

India, by S. H. Howard . . . .16 0 

m. — Commercial Volume Tables for Sal in tho wot 

mixed forests of the Bengal-Buar8,*by Parma 
Nand Suri . . . . . '.>060 

IV, — Volume Tables for Sundri (Heritxera littoralis) . 
in the Sundmbans, Bengal, by the same 
author . ' . . ., . . . 0 10 0- 

VII. — Slash m Chir Pine (Pinus longi/olia) Forests ; 

Causes of Formation, its Influence and Treat- 
ment, by J. E. C. Turner . . . .360 

VIll. — Volume and Outturn Tables for Blue Pino 
(Pinvs exeeUa, Wall.), by H. 6. Champion, 

I. B. Mahrndni and Parma Nand Suri . 12 0 

IX. — Commercial Timber (Katha) and Heartwood 
Volume Tables for Khair (Aeaeia catechu) in 
North India, by the same authors . . 0 14 0 

X. — Yield Tables for Blue Pine (Pinus exedsa. 

Wall.}, by the same authors . . .19 0 

n. — Benudation of the Punjab Hills, by B. 0. 

Coventry 14 0 

I.-~ClaBsification of Thinnings . . . • 0 14 0 
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SILVICULTURE SERIES— 


•Vol. XV, Vnrt 

*■ , Part 

» „ Port 

• >• 

* „ Port 

• „ Port 
•Vol. X\% Port 

* „ Port 

• Part 

•Vol. XVn, Port 

* „ Fort 

• .. Port 
•Vol. xvin,rart 
•Vol. XTX. Port 
•Vol. XX.Tixrt 


ronrST Rtconns {OJd Ser\ta)—<ontcl. 


Purer 
(cxriusivo 
of pocking, 
postogo, 
etc.). 
Its. A. P. 


III. — standard. Commercial ond Ilcortwood Volume 

ToUco (Pnetory Working) for Khair (ileaeiVi 
catechu) in Koitli Tndis, by IT. Q. Champion 
and I. D. Mohcndni . . . . . 0 C 0 

IV. — ^Volume Toblco and Diameter Gronth Curve 

far SemaX (JXombar malalarieum), by I I). 

Molicndru . ...090 

V. — ^Proviiionol Volume Tobies and Diomctcr 
Gronlb Curve for flcmal (Bombar matabari- 
rum) in the Centml Provinie*-, by the oomo 
nnthor . , . . .* . .020 

VI. — ^Droneb Smnllvvood Tobies for Slorta :obu>ta, 

Tcclona graiidm, Ctdru* drodam, Pinws 
cxctlsa ond P. longtfolia ; compiled in the 
btntutical Section, P. R. I. . . .030 

VII, — ^I’rovisionol Volume Tables ond Diomctcr 
Gronth Curves for IIolopMca integrtfciHa 
iXanju) ond Tntria tnidtjlom (ffiilfl), by 

1. D, Mohcndni 0 12 0 

VIII. — ^Multiple Yield Thbles for Deodar, by II. G. 

Champion ond I. D, Mohendm . . .480 

V. — Investigations on the Sied and Seedlings of 
Bhorea robusla. by II. G. Champion and B, D. 

P.vnt . . . . . . .10 0 

n. — The Use of Stnmps (Root ond Shoot Cuttings) 
in ArtiOeial Rtgencration, by the vaiiio 

ontliom 2 10 

VII. — ^Xotes on Plnus tougi/olia, Roxb — Tlio Planta- 
tions in Dchra Dun and tho Central Provinces 
and MiscellancDUo Secil Studies, by tho p imc 

authors 1 10 0 

II. — Trcntnient of Babul (Acacia arahica), by S. A, 

Vohid . . . . . - . 1 14 0 

IV. — The Sutlej Deodor — ^Its neology ond Timber 

Production, by R. M. Gorrie . . .320 

V. — Tlie Importance of tho Orii!in of Seed n"cd in 

I'orcstiy, by H. G. Champion . . . 2 12 0 

XII. — Stand Table for Sal llvenoged High Porest, 

by I. D Mohcndni ... .000 

HI. — ^Regcnemlion and Management of Sal, by 

Jl. G. Champion i . . . (5 0 0 

XVI. — 1 \ Stand Tabic for Sal Evenoged High Forest 

. and Coppice, compiled in hilvieultiiral Branch 0 12 0 


PonrsT Rreonns (.Vru’ Scriea). 

•Vol. I, No 1.— A preliminary Survey of Forest Types of Indio and 

Burma, by H. G. Champion . . . . 12 10 0 

* „ No. 2 . — \ study of the soils m the hill areas of tho Kulii Potest 

Division, Part I — ^Vn investigation of Sod Profiles under 
^ deodar, spniee, blue pino and ehir, by E. McKenzie 

j Taylor, I. D. Mohcndro.'M. I.. Mehta and R. C. Hoon _. 2 2 0 

* „ 5 No 3 — ^Distrilnition of Scsquioaides, Silica and organic matter in 

. Forest Soil Profiles of Kulu Hill Art.a, by U. 0. Hoon . 0 12 0 

•Vol. Il, No. 1 — A Glossary of Teilmieal Terms for use in Indian Poreatiy . 0 5 0 

No. 2 — Standard and Coniroeiiial Volume Tables for Dalhergia 

* , . aiisoo, by M. A. Knluirni ....,, 


0 6 0 
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SILVICULTURE SEWES-concld. 


KonrsT lli conns IJfew Seriea)—eonld. 

Pbiob 
(cxclnsive 
of packings 
postage, 
oto.), 

Bs. A. T. 

•Vol. II, No. 3. — Stand Table for Chir (Pinua longifdia) high forest, coin* 
piled in tlio Silricultarol Branch . > . , • 

• „ No. 4. — ^Tho Silviculture and Management of the Bamboo (Z). slrie- 

by P. N. Dcogun 

* „ No. 6. — Seed Weights, Plant Percents, cto., for Forest Plants in 

India, hy J. N. Sen Gupta 


0 12 0 
4 4 0 
3 0 0 


Mi»ionis. 

*Pinua longifdia, Boxb., Vol. I, Part I, by E. S. Troup . . . .600 


Otiicr Pobucatioks. 

tPrnctical Determination of the Girth Increment of Trees, by R. S. Tronp . 0 4 0 

TNotc entitled “ Among the Eucalyptus’’, by B. C. Milwnrd . . .340 

TNoto on the Forests of Javn and Madocra, by tho same author . . . 0 IS 0 

TEIcmcntnjy Silviculture in Urdu, by Molid. Hokim-ud-Din . . .18 0 

TThe Methods of Preparing Volume and Money Yield Tables for Teak Woods 
and Volume and Form Factor Tables for Teak Trees from data collected 
in tho Nilanibur Teak Plantations of the South Malabar Division, Iqr 
R. Bourne . . . . . . . . . .000 

•A System of Filing Infoimation on Forestry, by S. H. Hoirard . . 2 14 0 

•Tables for use uitli Btandis’ Hypsomoter for measuring tho Height of Trees, 

etc., by F. 11. Manson and H. H. Haines 0 10 0 


Mawals. 

•Pioparntion of Forest Working Plans in Indio, by W. E. D’Aroy. Kevised 

by A. M. F. Cacci.i. (Fourth Edition) 0 14 0 

•Silvicultuml Research Manual for use in India. Vol. I. — (Experimental 

Manual), by 11. G. Champion 2 0 0 

•Silvicultural Research Manual for use in India, Vol. II, — (Statistical Code), 

by H. G. Champion and I. D. Mahendro . . . . . .300 

•Manual of Forest Mensuration, Rovised by 0. E. Simmons . , .300 


' (PuntioATioNS — PniNTno outside India.) 

' Scblich’s Manual of Forcstiy, Vol. I, 4th edition, 1023 . , . .780 

„ „ Vol. II, 4th edition, 1010 , . .‘.770 

„ „ Vol. Ill, 6th oUition, 1925 . . 14 1 0 

• Silviculture of Indian Trees, by R. S. Troup, 3 Vols., for forcst.oOiooib n . ■ 40 0 0 
„ „ ■ „ „ - for public sale . , 73 12 0 • 

fMcaBuremcnts of tho Cubical Contents of -ForCst Crops, Oxford FoKstry* 

Memoir, No. 4, by Hi D. Chatnrvcdi . - 4 0 0 

BOTANY -SERIES. • 


Buleetinb, 

*23. Note on tho Preparation of Indian Forest Floras and Descriptive Lists, 


. hy R. S. Holo . , . . . . . . . ,040 

*26. Development of the Culms of Grasses, by H. S. Hole . . . .^020 

*31. Eucalyptus in the plains of North-West India, by R, N. Parker . . 0-5 0 

*63. Eucalyptus Trials in tho Simla Hills, by B. N. Parker ". . , 0 -8 0 

*73. The Herbarium of the Foicsl Rcscareli Institute, by R. N. Parker . 0 6 o 

*7C. List of Plants collcetcd in West Nopal 0 4 0 

*80. List of Trees and Shrubs for the Kasbrnh and •Tammu Forest Circles, 

by W. J. Lambert , ' , . 0 12 0 


P 
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BOTANY SERffiS-coji/d. 

FonEST Rfcosbs {OJd Series). 

Fbioe 
( ozolusivo 
o{ paoking, 
postage, 
oto.). 
Bs. a. F. 

*Vol. n. Part IV. — ^Noto on Host Plants of the Sandal ®n>o, by tbo 

Game antbor 2 0 0 

*Vol. rV, Part III. — ^Noto on Utcfnl Hxotlcs in Indian rorcsts (No. 1 

Pro’opis jvUfora, DC.), by B. 8. Hole . 0 4 0 

• „ Part IV. — ^Note on Albizzia Mhnmtt, by the Game author . 0 3 0 

•Vol. V, Part IV. — ^Nole on fEtologj- of Sal (Siarea robusta). Part I, 

Soil-composition, Soil-moisture, Soil-aoration, 

byll. S. Hole . ....080 

• ,, Part V. — ^Note on Tirtmelti pirn, by the rsme author . 10 0 

• „ Part VI. — ^Noto on a Ncu Species of rorest Grass (Spodio- 

pojon taefi. Hole}, by the samo author . 0 8 0 

•Vol. XIII, Part I. — Illustrations of Indian I'orcst Plants — ^Part I — 

Pii 0 Species of Dipbroforpus, by R. N. Parker . 10 0 

•Vol. XVI, Part I. — Illustrations of Indian I'orcst Plants — Part 11 — 

I'lvo Species of Dip'trocarpus, by R. N. 

Parker 10 0 

•Vol. XX, Part XV.'-Illnstrations of Indian Forest Plants, Part III, 

by K, N. Parker and C. R. Parkinson , , 0 14 0 

PonrsT Rreonns (A’cir Btrits). 

•Vol. I, No. 1.— Indian TctniinaliaB of the Section Penlaj.tcra, bj C. R. Par- 
kinson 0 12 0 

" „ No. 2.— lUustratione of Indian Forest Plants, Part TV, by C. E. Par- 
kinson , 140 

Memoies. 

•ilemoir on some Indirn Forest Gmsses and their Qlcology, Vol. I, Port I, by 

R. S. Hole ... 680 

OrnER PmUOATZORS. 

•A Forest Flora of the Andaman Islands, by C. K. Parkincon . . .200 

•Forty Trees Common in India, by R. N. Parker . . . ® ® ® 

"Forest Flora of the Cliakrata, Dchra Dmi and Sahamnpnr Forest Dirisiona, 

U. P., by Xlpindrnnatli Kanjtlal, Third Edition, rorised and enlarged, 
by Basant Lnl Gupta 330 

Makuaes. 

•hlannal of Botany, by R. S. Hole. fSeprintei) 2 0 0 

<PnnacATtoss— PnmEn outside Isma.) 

^Indian Trees, by Sic D. Brandis (1021 edition) 36 0 0 

MYCOLOGY SERIES. 

Forest Records (Old Series). 

•Vol. XJV* Part HI. — InresticatioRs on tbo Infestations of Perideraiutn 
complanalum Barclay, on the needles, and of 
PenifcrmiKia himalai/ense on the stem of 
Finns longifoUa, Roxb., by K. D. Bagehco . 2 12 0 

*Vol. XVHI, Part XI. — InTcstigations on the Infestation of Pendemiium 
himalaycnse on Finns tongifolia, Part II, by 
K. D. Bagobcc 4 4 0 
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iraUZATION SERIES. 

Buixcrnts {Old Series). 

Price 
(oxclusivo 
of {licking, 
postage, 
etc.}. 

Rs, A. F. 

*0. Jlcmorindnm on Mechanical Tests of some Indian Timbers, bj* W. H. 

Everett 020 


Bcixetiks. 

*3. Koto on the Rclatiio Strength of Katur.i1 and Plantation>Grown Teak 

in Burma 040 

•13. Koto on 7iyno Proltetor ns n poo'iblo means of preventing timber from 

splitting while seasoning, by R. S. Pe.irson . . . . .000 

•14. A Further Koto on the Relative Strength of Kntural and Plantation- 

Groan Teak in Burma, by the same author 0 3 0 

•16. Koto on the Technical Properties of Timber aith special reference to 

ttcdrela loona wood while seasoning, by the same author . .030 

•10. Koto on Gumhnr {Omelina arborca, Rovb.), by A. Rodger . . .030 

•17. Koto on Bija Sal or Vengai (Plcroearpus marsitpittm, Roxb.}, by the 

same author 040 

•18. Koto on Sain or Saj (T erminntia lomentosa, W. and A.), by the same 

author 060 

•10. Koto on Bentenk or Kann IVood {Lagcrslrocmia laneeolala, Wall.), by the 

same author 030 

•20. Koto on Sandan {Ougeinia dalbergtodes, Renth }, by the same author . 0 3 0 

•21. Koto on Dhnurn Bnldi (.i4no7ewiM /«/»yolia, IVnII.), by the same author 0 4 0 

•20. Koto on the Rc«in Industry in Kumion. by E. A. Smjthies . .14 0 

•27. Koto on Blackwood {DaWergia lalijoha, Roxb.), by E, Benskiu . .040 

•28. Koto on Dhaurl (f.ogcrsiro'Miia porii/roro, Ro\b.), by the same author . 0 4 0 

•29. Kote on Sundri Timber {IleriiUra nunor, Lam.), by R. S. Pc.irsou . 0 3 0 

•34. Koto on Red Sanders {Pleroearptie eanfalinvs, Linn, f.), by T, A. White- 
head 000 

•35. Koto on Babul (Acafi'a arofrira, Willd.), bv J. D. Maitlond-Kirwan , 0 6 0 

•30. Koto on Kokan or Limpatia Timljcr {Dunbirga sonncralMitcs, Ilnm.), 

by U. S. Pearson 0 3 0 

•37. Kote on the Contraction and Warping wliicli takes place in J’iniis hngi. 

/oiia timber while cenconing, by the same author . . . . 0 II 0 

*30. Kote on llollong Timber {flip/froenVp'Mpi7o«’S,Ro\b.), by R.S.Peorson 0 4 0 
•40. Kote on Pyinmn, Ajimr or Jnrul Wood {Lagerstramia flos.rcgina-, Rctr.), 

by the same author 000 

*42. Koto on Ilnldii (if dino cordi/o/io. Hook, f.), by C. E, 0. Cox . .080 

•43. Koto on Odina uoditr, Roxb., by the same author . . . . ' , 0 8 0 

*44. Koto on Scmal or Cotton Wood (Romhiix vialabarievm), by .the 8.i)Ao 

author . . t . , 0 10 0 

•48. Koto on Kindal (Trrminnlfa pnnienlata), liv R. F. Pcarron . . .000 

♦40. Koto on Thintin (f/opei of oroto, Roxb.), by A. Rodger . . ..070 

•60. Koto on Gnrjiin or Knniln {Dipterocarpiis fcpp.), compiled by W. A. 

Bobertrnn . . . 040> 

♦61. An Invcftigatinn of certain factors conferninc the Resin-tapping In. 

dnstry m PicKi foiipiyh/i'a, by 11. orChampion . . . , 0 8 0' 

•63. Summary of Restilts of Treated and Untreated Experimental Sleepers 

laid m the various Railway Sistems of India, by R. S Pcirson . 0 ’0 0 

*60. A Report on the Tan Vnluis of Indion Myrobnlans and Burma Jermi. 

valia, by .1. A. Pilgrim 0 0 0 

•67. Tan Invrrtignlion of the Burma ITill Pin", Pinxts hhnvja birk and Pyin- 

Irt/fo, A'l/iin rfoiai/nyormi's. In thn Him" author . . . ,030 

*69. Summary of rcMiltn of Triated and Untreated Eii<erimental SIcoporA 

laid in the various Railway Rtfcttms of India, bj J. II. Wnrr . . 1 14 0 

*00. Kote on Ainec {Arlnearpvs hirsvla, Lnink ), by C. C. Wllinn . . 0 7 tl 

•04, Summary of results of I.aboratorv EipeiinicntB -with different Wood 

Preserving Antbcptics, by S. Knmesam . , , , . 1 12 0 

r 2 
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UTILIZATION SERIES-cojifi/. 

BoLi,i-Tn.6 — eonfif. 

Fmoe 
(cxclusiTo 
of pacUn^i 
postage, 
etc.). 
Rs. A. r. 

•CO. A Xotn on the AVorJtmt: Qualities of roma Common Indian Timbcia, by 

II. r. Kmns 0 10 0 

•GO. Tlic Jffelismr’l and I'lis-sicnl rropfrlits of Ilimntajnn .Spruce and 

bilxer I'lr. by L X. Swiman. a-- isud b.s C. 11. Itancnnathan . 110 

•72. Tnitroctioii'' for flie Operation of TnalKr Fenaonmg Kilns, by S. Ji. 

Kapur 1 12 0 

*75. I’rc.'t nation of Indian limber*— the Oi«n Tniib I'rorc'-*, by I*. J. 

Popham 0 10 0 

•77. The Jdrntilitation of Important Indian Weeper IVootb, by K. A. Chon> 

dliiity 300 

•81. Trating and heleetion of Cojnmircinl IVood Prf*cr\BfiiM>, by S. 

Kamraam 0 U 0 

•81. The Identifiration of ConiTnercial Timl<frB of the Punjab, by K. A. 

Cliondliiin . . . .300 

•SI. A lleeord of tlie Reault obiamed nith T!\|Knni(ntnl Treated Sleepcrn 

laid m t1 e Indian Itrilnaaa lHta\r<n I'lll and 1010. by S. Kainiram 0 8 0 
*00. Oniiinl Lifct of Tr.ade Xameaof Indi-nTimlxra . . . . .040 


Vol. 

III. P.irt 

*VoI. 

IV, Part 

•Vol. 

V, Part 

•Vol, 

VI, r.art 

•Vol. 

Vir, Pift 

* 

„ Part 

•Vol. 

Vltr, Part 

•Vol. 

IX. Port 

•I'ol 

X. Put 

* 

Pntt 

* 

„ P.art 

• 

1 , Part 

* 

K Part 

•Vol. 

X'l, Pnrl 

* 

„ Port 


roi.l ST Bn orra {Old ,Sfri's). 

II. — Pn Iimmary Xote on the Antia'ptio Tre.alment of 
'I'lmlar In India aritli ‘■pecial reference to 
BaUttnyWifiar*, bylt.fe IVaiTon 

V.— -Xote on the Vtilw'tion of Haw boo for the Manu- 
fneture of Pnper.Pulp, h\ B. f!. IVarfon (2nd 
Kditioni 

I. — Xote on theT< a Bor Industry m .\*'am, liy R. S 

Pearaun ....... 

IV.— Purther Xote on the .\ntisentie Treatment of 
Timber, tseordini n nils obtnlncd front pait 
"aprrimi’its, I.j U S. IVan-on . 

II. — \ rurlher Xote on Thit»i {Mtla^orrhaa viitnla, 

IVnll.), atith I penal rifirenio to the oleo- 
rt'in obtained from it m the Lasil.*atrl. and 
Msilit Watt", pouthem Shan Ptatea. I’orest 
Disu.on. hj 1’. A. IVn ’lit . . . _ • 

VI. — Xi te on the Mechanical Ptn'nirth and Peasoninp 

Projarties of Afn-ca r 'ii’fa (■’sl) Timber, bj 

R h IVar oil 

I. — 1!< port on I.-o and WioUae, by 11. A. T. T.indsny 
ondC. M Ilnrloir . ' . 

IX. — Xote on the IVorK of Hxtrai tion of Rrond Gatipo 
PI, » p, t* fro’n Xt pal, by ,T. V. Collitr . 

V.' — Analysis of the Tonnine Properliea of certain 
Ilmma Jfijrcr»fnnmoA, liy R. Panipati 
Reported bj ,T. A. Pilfnim ' • . _ • 

VII. — Interiin Report on the Worl. unde r Projeefa Xo I 

auil Xo. O, “by I. X. Seaman 
IX — ^Tnnuiu Iiiarsllgntlon of aome Burmese Dlptero- 
corps, by J. A. Pilerim .... 

X — The Mnneroae- of .Pouth Tinassenm, by the 
same nutbor ...... 

XI. — Report on Bnnna OaK and Chestnut Tana, b} fho 

• lu'enutlioi . > 

IX. — .S'liiiimary of tho line lipations on Bamboos and 
tSrasses for Paper Pulp, by IV. Rnitt . 

'X — X'ofes on the \iiti (ntip Treatment of Assam 
^ Tiiiiliers for Rnilnav Sleepora, bt ,1. If. 
IVorr, n«*i«ted by S. Komesatn . . 


0 11 0 

2 0 0 
0 2 0 

3 0 0 


0 4 0 

0 8 0 
2 12 0 

1 11 0 

0 7 0 
0 0 0 
0 7 0 

0 15 0 

1 1 0 
0 8 0 

1 14 0 
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UTILIZATION SERIES-con<<Z. 

Foucst Ucoorus (Old Scries) — conUl, 

I’RIOL 
(cxdusiro 
of pacUuf;, 
poitago, 
rtc.)* 

Bs. A. 1'. 

*Vol. XI, Part m. — Second Interim Report on Work under Project 

Ho, t, b} It. H. Seaman . . . . 1 12 0 

*Vol. XIV, Part 1. — ^Tho Burma Bamboo Pulp Sunoy, by W. Rnitt 2 10 0 
*Vol. XVII, Pari VII. — ^Interim Report on NYork under Project Xo. 2, 

Strength TcoU of Timber in Structuml Sizes, 
uith Test Results up to 1032, by L. N. 

Seaman . . . . . . .10 0 

’’Vol. XVIII, Part X. — ^Third Interim Report on Project Xo. 1. — Tlic 

Pliysical and Miehimical Properties of Woods 
grown in India, by Y. D. Bimaye . .440 

’■Vol. XX, Part XIII. — Results of Lvpcnments on the Kiln-drying of 

Wood with Oronmd Air, by S. X. Kapur . 0 8 0 

* „ Part XIV. — ^Interim Report on Work under Projcit VIII — 

Testmg of Inchan Timbers for Veneer and 

Plyn ood, by W. Xagle . . . .10 0 

PoEKST lUconns {Xae jSVnes). 

Vol. I, No. 1. — Shrinkage Studies on jfndian Woods I. — Kilcct of high 

tomrKr.stures on the bhiinlvage and moisture 
equilibrium of Wood, by S. K. Kapur and 

Azir-uI-Reliman 18 0 

I, I, Xo. 2. — K\porimcntH on the Air Seasoning of Softw ood Railway 

Sloopors, by the aame authors . . .14 0 

„ I, Xo. 3.— Results obtsiiied with a timber-diymg kiln heated 

directly by furnato gn»cs, l>y S. X. Kapur . 0 10 0 

♦Vol. I, Xo. 4. — A Xoto OH Protecting Indian Slruelural Tinibim against 

lire, termites, horci end fungi (Rot), h\ S. Knmis.iro . 0 7 0 

• „ I, Xo, n. — Second Interim Report on srork uiidi r Project VIIT (Testing 

of Indian Timbers for Veneer and Pljwood), by W. 

Xagle . 0 14 0 

Mnsioms. 

♦Indian Woods and tbcir O*os, Vol. I, Port I, Rconomy Series, by R. S, 

Troup 2 12 0 

♦Notes on the Economic Valno of Shorta robusta (Sal), Vol. 11, Part If, Eco- 
nomy Series, by R. S. Pearson 1 12 0 

Oiiirn PoBUCATtONS. ^ > 

♦Commoroial Quido to the Economio Forest Produots of riidiit,''J>y,R, S. 

Pearson . . . .‘.,.010 

•Project Xo, I. — ^Jfcciianical, Physicnl and Strootnral 'ProjKjj lie's of Wood 

grown in Ineba, by I.. X. Seaman . . . .200 

* ,, Xo II. — ^Tests of Indian TimbcrB in Stnietural Si/op, by L. X. 

Seaman . . 0 8 0 

♦ „ Xo. IV. — Mccbanical Strength, Seasoning Properties, Treatment 

of, and Key to certain Ineiinn bleeper Woods, by 

R, S. Pearson, B. N. Scnnnn, C. V. Sweet, 3. It. 

Ware and If. P. Brown . . , . ,000 

• „ No. V. — Testing of Raw Materials (Paper-Pulp Section), by W. 

Rnitt ' . 0 U 

* „ No. Vn. — ^Kiln Seasoning of Tnebnii Titnbeu, by S. Fitrgoiald and 

S. X, Kapur 14 0 

• „ No. VIII.— Testing of Tncliaii Wooila for Veneer and Plywood, in- 

olnding Testo on Glues, by W. Xaglo . .220 

♦The Common Commercial Timmiru of India and tlieir Uses, by H, Ti otter . 10 0 
•Rules lor the Grading of Teak Squan>s, by B. N. Seaman and V. 1). Bimayo 0 0 0 
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UTILIZATrON SERffiS-oOTXiW. 

lUxfSAua, 


tindian ToTcat tJtlltuition, by It. S. Troup {Second Edition) 

*Manunl on tho Air Scnsouing ot Indian Timncra, by S. X. Kapur 
*An Elementary Manual on Indion Wood Technology, by U. 1'. Brotm 

EccTonn Xorsa. 

Special Lecture Xotca for Indian Forcat Studenta : — 

tMmor Forcat Froducta of India, by II. Trotter ' 

tPrtservntloii of Timber, by J. II. \tnir ....... 

tPulp and Paper Making, bj W. Ilaitt 

S imber btrrngtha and Timber Teatiiig. by L. X. Seaman .... 

imber bciauning, by S. I itzgcrold and b. X. Kapur . . . . 

fSairmill, Wood Workshop and Tool Itoom Manigcinint, by tV. Xngle 

(PcbLiovnona — P ijmed outsidb Imiu.) 

tCommrrcial Timbers of India, by It. S. Pearson and II. P. Brown, 2 Vols., 

tor forest ofliecra 

fCommcrcial Timbers of India, by It. 8. Pear«on end II. P. Brown, 2 Vola., 
for pubbe solo . . . • 


CHEMICAL SERIES. 


Bcnurribs. 


I. — Xoto on Calorimetric Tc'ta of tome Indian Woods, by Puran S'ngb 
•0, — Memorandum on the Oil Value of bindalwood, bv Puran Singh . 

*7. — Xolc on tho Chcmiatry and Trade Forms of Lao, by tho same author . 
•0. — Xole on Itisin Value of i'oHophyUum a wvfi and tho best ai osoii for cob 

lotting it. by X'ar.>u .Singh 

*21. — Xotc on Turpentines of Pin is khasya, J’lniia nerkusU ond Pinui acilsi, 

by Puran bingh 

•31. — ^Xote on Indian Sumach (BA ITS eotinua, Linn.), by Puran Singh • 

*32. — Koto on tho Burma Myrobalans or“ Pangairuita " as a Tanniog Material, 

by Puran Singh 

*70.— Calorlim Values of eomo Indian Woods, by S. Krishna and S. Ramiia- 
uanri*' » . , . 


•Vol. Ul, Part 

•Vol. Vm, Part 
•Vol. IX, part 

*' » . Port 

A 

I 

u Part 


Fouest Bxcoiros {Old Berttt), 

IV, — Xoto on tho Preparation of Tonitm Extract mtb 
special retrrenco to those prepared from the 
Bark of Mangroeo {jHhizopfiora mticronata}, 
hy Puran Singh . . . , _ • 

V. — ^Note on tho Essential Oil from tho loaves of Abies 
pmdrov, bpscb, by J. L. Simonson 

III. — Oils and Fats from the Seeds of Indian Forest 

Trets, I’orts X — V, by M. Gopal Ban and J. L. 



IV. — The Constituents of some Indian Essential Oils, 

Parts I — VII, by J. L. Simonscn and M, 

Copal Itau 

VI, — The Coiistitueilta of some Indian Easential Oils, 
Part VIII. — The Essential Oil from the gum- 
olco-rcsin of liosKcUxa scrrala (BoxL.), by 


PlttoE 
(czelusire 
f packing, 
postage, 
cto.). 
Bs. A. r. 
2 12 0 
3 0 0 
1 0 0 


-Xol /or 
safe to 
public. 


47 0 0 
67 0 0 


0 2 0 
0 2 0 
0 3 0 

0 13 

0 2 0 
0 2 0 

0 10 

0 12 0 


0 7 0 
0 2 0 


0 3 0 


0 6 0 



CHEMICAL SERIES-con/rf. 

Forest Records (Old Series ] — emld . 


Price 
(Gxclusivo 
o{ packing, 
postftgii 

otc.)> 


*Vol. IX, Pari VIII. — The Constituents of some Indian Essential Oils, 

Parts IX and X, by J. Simonsen . . 

*Vol. X, Part I, — The Cunstitucnts of some Indian Es'-ciitial Oils. 

I'arl XI. — The Essential Oil from tho leases 
of Cuprrssm loriilon, Don., bs J. L. Siiuonsi n 

* „ Part li. — Oils and Pats fiom tho Seeds of Didinn I'orcst 

Plants, Port VI. Tho Oil from tho Seeds of 
Aleiirilcs monlana Wils., by R. N. Parket, 
3f. Copal Rau, AV. A. RnlK-rtsoii and J. L. 
biinanscn, and Part VII. — ^Tho Oil from the 
Seeds of Sttlita pltbiin, U. Br., by M. Gopsl 
Rnu and J. L. Simonson .... 

* „ Part IV. — The Const ituenU of aomc Iiidiin Essential Oils, 

Part XII. — Tho Essential Oil from tho Oleo- 

resm of lUnus i itrl’isii, by .1. E. Simonson . 

* „ Port VIII. — ^Tho Constituents of some Indian Eb'ontial Oils, 

Part XUI. — ^The Easenlinl Oil from a Xcvr 
Species, of .In/fro 2 i 07 on occurring in tho Etnuah 
District, by J, L Simonseii 

I.-— Tlio Constituents of some Indi 'n Essential Oils, 
Parts XIV — XV, by J. L. Simonsen . 

V. — Tho Constituents of bonic Indian Essential Oils, 
Part XVI, by M. Gopal Rau 
VI. — ^Thc Coubtituonts of some Indian Essential Oila, 
Part XVII, by M. Gopsl Riu ond .T. L. 

Simonsen 

II.' — Intban Ephedras, by S. Krishna and T. P. Ghobo 

Forest Records (A^tte Scries), 

*Vol. I, No, I.— Minor Forest Products of Chnkrotn, Debra Dun, Snlm- 

ronpiir, and neighbouring Forest Divisions, 
Part I. — Oil bonriiig seeds by S. Krishna, 
S. V Puntambokni and M. B. Raizada 


•Vol. XI, Port 

• „ Part 

• ., Port 

•Vol. XVE Port 


Rs. A. r. 
0 4 6 

0 .1 0 


0 9 0 
0 2 0 

0 3 0 

0 3 0 
0 12 0 

0 2 0 

1 14 0 


I 14 0 


Otrer Pobuoatioks. 

•Note on " Fiidern ”. — A Composition for Reconditioning Abrased iSpiko 

Holes in Hnilvmy Sleepers, by S. T^ishna 
and Tr P. Ghosd^Radway Board,. Toebnical ' 

Paper Xb. 282 . : . . . , .060 

ENTOMOLOGY SERIES. 


DownsB, 

<1. — ^Tho Blue Pino Tomious Bark-Borer (Tomietie ribbenlroppt), by E. P. 

Stobbing . . .' 020 

10. — Note On tho Bark-Boring Beetle- Aflsok in the Coniferous Forests of _ 

tho Simla Catebmont Aren, 1007 — 1011, by R. 6. Hole . ..'030 

•11. — ^A Further Note on some Casuarint Insect Posts of Madras, by V. Sub- 

lamania lyor 0 14 0 

•12. — Note on tho Bnrk-Eatiiig and Root-Boring Beetles of Babul {Acacia 

arabiea), by E. P. Stobbing . 0 4 0, 

*38. — ^Tho Construction of Calesroous OperenU by Loiigicorn Larvae of the 

Group Oerambpeini (Colooptora, Cerambyoid le), by 0. F. C. Beeson 0 3 0 

*10.—JIoploeerambpx spinieornxs — ^An Important Pest of Sal, by D. J. Atkin- 
son « m . .-. . • • • . - 0 10 0 
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ENTOMOLOGY SERIES— co«/(i. 

i'onLbT U1.0OBDS {Old Strut), 

Fnioc 
(oxolnsivo 
of pocking, 
postogo, 
etc.}. 

Kil. A. V. 


*Vol. IV’, l’.\rl 11.— Sole on some now .lurt otlior Spun'* of H>racnop- 
Ur 1 in tlio Collect 10 ns of the i^uolugiiol Ilrnnch 
of the I'orc-rt J{( ■.( iruh lu'ititiito, Dclirn Dun, 
li} F. Cnmrron ...... 

•V'ol. VI, Fart 1. — ^Tho Lifp-Uwlori of /)ki;)ii » /iir/i 1 *, S'oinpsori, by 

0. 1'. C. ])« ‘■on ..... 

•Vol. V’ll, Flirt VII. — I’lie I,tft-Ui..lory of itio Tunn .''hoot mil IVuit 
lion r, Ityp'ipula Tnliti'ln, Mtioro, with i.ui:.:i>t- 
tiun, fur Its uiiilrol, b> (3. F. C. 11 l( son 
*Vol. VIII, Fart III. — Nolo on the Itic-llnlr lloror of Ttik, bj C. 1*. C. 

Ilccaon 

*Vol. IX, Fart II. — On Chakiiluulc.t (iniinly bred iit Dcbri Dun, 

from pista of Snl, Toon, Ch\r onA Snndrt), 

by James Watt nt on 

•Vol. XI, Fart IV. — On homo Indi'in Itrtnthidao, F.irts I — III, by 
It. Kltine, C. I'. C. lilt 'on and J. C. M. 
G miner ....... 

• „ Port V'lll.— The llionomir Iinjiortince and Control of the Sil 

Hcartnood lloror, by C. F. C. Hco'on and 
X. C. Chattrrjeo ..... 
•Vol. XII, Fart II.— Identification of Imiintiiro St igis of Indian Cc' 

rambyeihr, 1, Ctrnmityint, by J. C. M. 
Oardm 

• „ Part Vlt. — D'scrlptions of now npicict of Niponudno and 

Cirnrabytidu fnim India, b} J.C Vf O.mlnir 
„ F.irt Vm. — Xotc on some Indiin thridie. Fart 1, bj J II. 

Corpwiil, nnd F.rt II, b\ L F. C. Ftt-on . 

• „ Fart X— On some Indim Cohoptiri, Fart ■!, by C. Flcu- 

tinu\, nnd Fort II, bv J. C. M. G.irdner 
•Vol. XIII, Fori JJ . — Idi uUGoaliott ol Iminataro ol Indian CV- 

rainbycidoc II, nnd 1). siriptions of I’hrte 
Indian Ihetle barrao (Cirobidno Col.}, by 


I’ort 

'l?nrt 


•Vol, ■ XIV, Fort 
* n Part 




’ Fart 


J. C. M. 

V. — ^Epidemic nttarUs bj the d lltartirood Borer 
{Iloploctraml vr tpinicorni,) in tho Forests of 
South Wandla Division, V. F., by W. Muir 
Vl. — On gome Indian Colcoplorn, Ilcmiptcrn nnd Thj • 
eauoptem. Fart 1, b\ It Klcine ; Fort II, by 
A, Theryj Fort III. by 0. 0. 0Uenb.»cli ; 
. Part IV^liy’Carl J. Dra'i.o , and Part V, bj 

lludlry Moulton . . . , . . s 

IV. — Imiuatun Stasna 'of luiliiin Colooptera (0). bj 

J. C. JL 

V. — On gome Xevr Indian t'oU,optcr.i nnd Ifeimpttra — 
Indian Spociio of Folorus Muls nnd gome 
AssociaU d Beetles, by K. 0. Blair. Fort VI. 

. —Two Xew Sptiiirs of Colooptera fropi India, 
by E. FlcUtiaux. Fort V'll.— Some Xew 
' Indian Cirambjtidao, by J. C M. Gardner. 
Fort vm — Bovao llccords Of Indo-Malayan 
Fajlhdac, by F. Eaing t . . . • 

IX,— On tho Genus Xjloboma— Xiiio Xylclioriis Arto- 
nnu3 Indinir, by linns Eggers. Fart X. — 
Tho Biology of tho Genus Xylobonis, with 
moro Xov Species, by C. S, C, Beeson . 


0 4 0 

0 10 0 

2 4 0 

:i 0 0 

1 2 0 

15 0 

1 4 0 

0 8 0 

0 C 0 

0 5 0 

0 4 0 

1 1 0 

2 10 0 


10 0 
12 0 


1 2 0 

16 0 



ENTOMOLOGY SERIES~co»i<J. 

Fooxst IIlcords (OldSeriu) — contd. 


I’lUi’i: 
(cxclmivo 
of packing, 
postogo, 
etc.). 


*Vol. XfV. Part XI.— i 


Vol. XVI, Part lir.- 
Part IV. 
„ Part Vm. 

„ Part IX, 

„ Part X. 

„ Pari XI, 

Vol. XVir, Part !.• 
„ Part III. 

„ Part VI. 

„ I'art VIII, 

„ Part IX. 

„ Part X. 

Vol. XVllI, Part I. 

„ Part II, 

„ Part lU, 

„ Part IV. 

„ Part V, 

„ Part VI, 

„ Part VII. 

„ Part VIII, 


•On Bomo Indian Colcoplora . — A Xow Qcntii and a 
Xow Spiticn of >l(;l'»«id«} and a Now Sproic-, 
of lil.ttond f, by 13. Plcutiau'c. Port XII. — 
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APPENDIX IV. 
Annual Eobm No. 24. 
Forest Research Institute. 
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Ciicmla* 

trj 

Branch 

Tom 

1 

O 

3 

4 

6 

C 

7 

8 


Ba 

Ri. 
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.. 

.. 

• • 

• « 
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,, 
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,, 
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•• 

•• 

•• 
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APPENDIX IV—conid. 
Annual Form No. 24 — contd. 
Forest Research Institute— contrf. 


Summary of Rcrcmtc and Eirjmxdilure during 1936-37 — contd. 
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Nan-\olid . . 

SS,8C0 
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.. 
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.. 
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21,782 
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98, If 2 

0,405 

1,90,393 

HL — ^Allovranccs — 
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.. 


,, 

, , 
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2,302 
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1 

1 
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2,023 
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J 




f. ■ 

- / 



IV.— Contingencies— 

(a) Stationery .,>• . • 
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•'bOfi' 

. f 
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\ ^ / 
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% • 
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t * 
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- . 

(s) Official postage 
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*■1 «| 

4.079’. 

(/) Sundries . . 

■ 11,794 

ass" 

** a i 
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io,4!!i 
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forms. 
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82 
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•5 ___ 
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sro 

1,022 
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APPENDIX IV— concW. 
Amnual Form No. 2i—concld. 


Forest ErscARCir iNSTiTOTn — mncU. 


Summary of Bevenue and Expenditure dining 2P55-5?’— conoid. 
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A 
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4 
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Ka 

TXf 
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B ~L«tAbllsi1imeota^anf f. 

V — Co^t of granted 

under superior CMl 
S(nlie lUilei ltf2( 
(Von >otid) 



• 

1 £00 

COO 


£,434 

Total n —1 itaMI«tinif n(* 

Oj 02d 

1 01 /.»2 

49 040 

77 W 

■ 

Sl^DOO 

5,30,443 

0? \Mi Torn 01 ilL Ta- 
pi vniTOii OMlPP 8 — 

rni rsta. 

<M01h 

m til 

'll R’i'J 

! M.firj 

1 

S,T6,03S 

24,0n 

6,98,787 

^Injor Head 8-A — ^'Inre ol 
CapUil Clnrgca financed 
from ordlnor) roenur. 

■ 

1.0P0 

■ 

■ 

2,248 

■ 

3,830 

Sorplua or deflclt 


— oT.eoi 

—51 703 

— RI.RJ5 1 

m 

—£1,040 

—5,92566 


Now — Thp iJLurts In tJiK Ktntcnicnt Imr I ten prepwd In the PrcMdcnra offlfc ond arcl««ecj 
on tin swpnnnn of lUtenuo mwl 1 aj ndftnrc fi r Mftrili li***. tcc*i*l>cd from fl»e Aecountmt GenernI, Ccntni 
Ile\niue^ Tlic\ tlo not lucluilc ((rt^ln rtllnotmentf in Vnirli llinl irrounta l> the Accountant 
GenwnI C^ntfvl l<c\cmK6, on at count of U cxclmncc newunt^ nlth oilier fiONommonw nnd 

expenditure Inairrod tIuouKU Hn UlUi ioronl^MoiJcr on MI«etlhnfoiw Itenn 


‘GERALD TREVOR, 
Vre^ideni, 

’jyfuHute and CpUege. 














































